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PRECISE LEVELING IN THE UNITED STATES, 1903-1907, WITH A READJUST- 
MENT OF THE LEVEL NET AND RESULTING ELEVATIONS. 



By John F. Hayford, Inspector of Geodetic Worh^ Assistantj Coast and Geodetic Survey; and L. Pike, 

Computer, Coast and Geodetic Survey. 



GENERAL STATEMENT. 

This publication is a supplement to Appendix 8, Report of the Superintendent 
of the Coast and Geodetic Survey for 1899, entitled '* Precise Leveling in the United 
States," and Appendix 3, Report for 1903, entitled * 'Precise LeveUng in the United 
States, 1900-1903, with a Readjustment of the Level Net and Resulting Eleva- 
tions." The purpose of Appendix 8, Report for 1899, was, as stated in its intro- 
duction, to bring the publication in detail of the results of precise leveling by the 
Coast and Geodetic Survey as neariy as possible up to date ^ to set forth the methods 
employed in making a general adjustment of the precise level net covering the 
eastern half of the United States and involving levehng by other organizations as 
well as by the Coast and Geodetic Survey; to put into print in convenient form for 
ready reference a concise compilation of the corrected elevations resulting from 
this general adjustment; and, finally, to make available in form for general use, 
examination, and criticism the more important items of information and opinions 
in regard to precise leveling which have been acquired during the course of a long 
and careful investigation of the problem of making such an adjustment and of 
securing the highest degree of accuracy in future precise level observations con- 
sistent with a reasonable degree of economy and rapidity. The purpose of Appen- 
dix 3, Report for 1903, was to furnish such additions and corrections as would 
bring the information in regard to precise leveling in the United States up to 1903. 
The purpose of the present pubUcation is to give similar information for the period 
1903-1907. 

In 1903 two new Unes were run by the Coast and Geodetic Survey, with an 
aggregate length of 1 319 kilometers (819 miles). One was from Red Desert, 
Wyo., to Owyhee, Idaho, an advance of 625 miles on the line to the Pacific coast. 
The second was from Holland to New Braunfels, Tex. It was connected with the 
Seguin Base and with a triangulation station near Austin, and thus controls the 
elevations on that section of the ninety-eighth meridian triangulation. 

In 1904 two new fines were run by the Coast and Geodetic Survey, with an 
aggregate length of 1 419 kilometers (882 miles). The first was from Owyhee, 
Idaho, to Seattle, Wash., and furnished the first connection by precise leveling 
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6 PRECISE LEVELING IN THE UNITED STATES, 1903-1907. 

between the Atlantic and Pacific oceans. The second was from St. Cloud, Minn., 
to Watertown, S. Dak. This was part of a large circuit completed later, and by 
its connection with several triangulation stations controls the elevations of the 
section of the ninety-eighth meridian tri angulation in that region. 

In 1905 three new Unes were run by the Coast and Geodetic Survey, with an 
aggregate length of 834 kilometers (518 miles). The line from Watertown, S. Dak., 
to Sioux City, Iowa, with the leveling mentioned above, from St. Cloud to Water- 
town, adds a large new circuit to the level net by connecting the Unes along 
the Mississippi and Missouri rivers, run under the direction of the Corps of Engineers^ 
U. S. Army, and already in the net. The second line was from Evansville to 
Stephen, Minn., to connect with the Stephen Base, and to control the elevations 
of that section of the ninety-eighth meridian triangulation. The third line was from 
Chicago Junction to Deshler, Ohio, and connected the leveling of the Baltimore and 
Ohio Railroad, which extended to Chicago Junction, with the line Gibraltar to Cin- 
cinnati, already in the level net. This connection showed a discrepancy of approxi- 
mately 1 meter between adjusted elevations at Deshler and elevations based on 
the elevation of Chicago Jxmction as determined by the Baltimore and Ohio Rail- 
road hne. The line Chicago Junction to Deshler was then rerun, at least once, 
over its entire length, and the first results were verified, showing that no such 
mistake was made on this line. In 1906 a rerunning of part of the Baltimore and 
Ohio Railroad leveUng located the mistake at Hereford, Ohio. Nine kilometers 
(6 miles) of leveling were also run in the city of Baltimore to connect the leveUng 
of the Baltimore and Ohio Railroad with sea level at that point. 

. In 1906 four new lines were run, with an aggregate length of 404 kilometers 
(251 miles). The first was from Smithville to Galveston, Tex., and gave a new 
connection with sea level on the Gulf of Mexico. The second was from 
Greenwich to Sullivan, Ohio, over a section of leveling of the Baltimore and Ohio 
Railroad. This leveling located the mistake which had produced the discrepancy 
mentioned in the preceding paragraph. The United States Geological Survey, 
from the circuits of its- primary leveling, suspected that other smaller mistakes 
existed in the leveling of the Baltimore and Ohio Railroad. The two lines. Ell- 
wood City to Monaca, Pa., and AlUance to Struthers, Ohio, were run to discover 
and correct these mistakes. 

In 1906 and 1907 lines were run by this Survey from San Diego, Cal., to Las 
Vegas, Nev.; from Ogden to Salt Lake City, Utah, and from Pocatello, Idaho, to 
Billings, Mont. These Knes are not involved in the adjustment of the level net, 
as they are each connected with the net (or with sea level) at one end only and do 
not close any circuit. They are not yet ready for pubUcation. 

Besides the new lines by the Coast and Geodetic Survey, the following lines, 
run by other organizations, were added to the level net: 

First. Six lines run under the direction of the Corps of Engineers, U. S. Army, 
and the Mississippi River Commission, with an aggregate length of 1 220 kilo- 
meters (758 miles). One, from Fort Adams to Vicksburg, Miss., supersedes the 
line between those points run by the Coast and Geodetic Survey in 1880. A line 
from Shreveport, La., to Camden, Ark., and two short lines in Louisiana, one from 
Archibald to Columbia, and one from the mouth of the Black River to Barbin, a 
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point on the Shreveport to Smithland line, subdivided a number of circuits in the 
southern part of the net and changed the elevations in that region materially. 
The fifth hne, from Grafton to Chicago, 111., together with a line run by the United 
States Geological Survey, from Pekin to Olney, divided the large circuit, Graf- 
ton-Savanna-Chicago-Mackinaw-Gibraltar-Cincinnati-St. Louis-Grafton, into three 
smaller circuits. The sixth hne, from Grand Rapids to Aitkin, Minn., completed a 
small circuit. 

Second. The United States Geological Survey during 1905-6 ran five lines with 
an instrument of the same type as the Coast and Geodetic Survey level, described 
on pages 200-211 of Appendix 3, Report for 1903. The aggregate length of these 
lines is 731 kilometers (454 miles), and they form parts of seven new circuits. The 
first and second are from Pekin to Champaign and from Olney to Champaign, form- 
ing the liue, Pekin to Olney, mentioned above. The third is from Portsmouth to 
Chillicothe, Ohio, connecting the Coast and Geodetic Survey leveling at Chillicothe 
with the leveling along the Ohio River. The fourth is from Chillicothe to Columbus, 
Ohio. The fifth is from Valley Crossing, a point on the fourth line, to Uhrichsville, 
Ohio, where it connects with the leveling of the Baltimore and Ohio Railroad, 
described in the next paragraph. 

Third. The Baltimore and Ohio Railroad furnished 1 031 kilometers (641 miles) 
of leveling to the level net. One line was a continuation of the work of 1902 * and 
extends from Foley, Pa., to Chicago Junction, Ohio. A section of this line, however, 
between Struthers and East Akron Junction, Ohio, was not used on account of 
checks indicating large errors or mistakes in it. The second line is from Warwick, a 
point on the first line, to Benwood, near Wheeling, W. Va. The third line is from 
Cumberland, Md., to Benwood, W. Va. The fourth line is from Washington, D. C, 
to Baltimore, Md., where it was connected by the Coast and Geodetic Survey with 
sea level. The fifth Une is from Relay, Md., a point on the preceding line, to Wash- 
ington Jxmction, Md., where it connects with the Baltimore and Ohio Railroad 
leveling of 1902.* The Baltimore and Ohio Railroad thus furnished one large 
circuit and one small circuit of its own leveling and several connections with other 
leveling of the level net. 

Fourth. One line of wye leveling of the same class as the leveling along the 
Ohio River, described on page 347 of Appendix 3, Report for 1903, and run under 
the direction of the Corps of Engineers, U. S. Army, was added to the net. It 
extends from Zanesville to Marietta, Ohio, along the Muskingum River (122 kilo- 
meters, or 76 miles) and furnishes a second connection between the United States 
Geological Survey new leveling and the Ohio River line. 

There have thus been added to the level net since it was adjusted in 1903, 
4 000 kilometers (2 500 miles) of leveling by the Coast and Geodetic Survey, and 
2 750 kilometers (1 700 miles) by other organizations. Of these lines, two Unes in 
Minnesota and two in Louisiana, with a total length of 506 kilometers (314 miles), 
are spurs from the net. All other lines form links or parts of links of the net and 
are concerned in the adjustment. 



* See page 348 of Appendix 3, Report of the Coast and Geodetic Survey for 1903, ''PreciBe Leveling 
in the United States.'* 
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8 PRECISE LEVELING IN THE UNITED STATES, 1903-1907. 

The composition of the level net, as adjusted in 1907, including all spur lines, 
but excluding all superseded lines, is as follows: 

Kilometers. Miles. 

Leveling by Coast and Geodetic Survey previous to 1899 6 923 4 302 

Leveling by Coast and Geodetic Survey in 1899 and later 9 542 5 929 

Leveling by United States Geological Survey in 1905 and 1906 731 454 

Leveling by United States Geological Survey previous to 1905 4 015 2 495 

Leveling by United States Lake Survey 1 009 627 

Water leveUng 4 378 2 720 

Leveling by Corps of Engineers, U. S. Army, Mississippi River Comnus- 

sion, and Missouri River Commission, with Kern levels 8 213 5 103 

Leveling by Baltimore and Ohio Railroad 1 314 816 

Miscellaneous lines of leveling 2 234 1 388 

Total 38 359 23 834 

The new leveling added since the adjustment of 1903 was made constitutes 18 
per cent of the net as now adjusted. There are three new connections with sea 
level, at Seattle, Wash., at Galveston, Tex., and at Baltimore, Md. The discrep- 
ancy found at Seattle between the elevations based on sea level from tide observa- 
tions at that point, and the elevations based on the elevation of Cheyenne as adjusted 
in 1903, was 187.5 millimeters.* This closure, which is well within the allowable 
limits of error in the leveling, affects principally the elevations in the western part 
of the net and has but little, if any, effect on the many elevations in the eastern 
part. The closure at Galveston was only 26.6 millimeters and affects appreciably 
only the elevations in Texas. The new connection at Baltimore supersedes the old 
one at Washington, but was found to make no change necessary in elevations in 
Washington. The new and strong connection between th» leveling through the 
Great Lakes and the leveling in the western part of the United States, from St. Cloud 
to Sioux City, had considerable effect to the west and south, but less to the east. 
The effect of the other leveling was largely local. 

When there is added to such a level net as that which was fully and carefully 
adjusted in 1903 so much new, accurate, and important leveling as is indicated 
above, the first question that arises is: How much change will this necessarily make 
in elevations already published? It is a great convenience to have fiixed assigned 
elevations lor bench marks — standard elevations, so to speak — to which all other 
elevations in surrounding regions shall be referred, and to make no changes in 
these values unless necessary. Every change in the assigned elevations of the 
principal bench marks is liable to cause inconvenience to engineers outside the 
Survey, as well as to the Survey, by making extensive changes necessary in com- 
putations based upon these assigned elevations. On the other hand, however 
desirable it may be to have fixed values for the elevations of the principal bench 
marks, and so to make no changes in those which have already been given to the 
public in print, it is not desirable to keep a value for an elevation unchanged when 
later leveling gives a value differing from it greatly which is determined with a 
higher degree of accuracy. Therefore, it is never possible to adopt a final standard 
value for the elevation of any bench mark unless it is positively known that no 
more precise leveling connected with the net will be done, or else that, if done, it 

*See page 198, Appendix 4, Report for 1905, "Precise Leveling from Red Desert, Wyoming, to 
Seattle, Wash., 1903-1904." 
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will not be utilized to improve the existing assigned elevation, for all new leveling, 
besides giving elevations for points not previously determined, affects, by its con- 
nections, many elevations in the net as already adjusted, the effect being neces- 
sarily greater in the vicinity of the new leveling than in regions more remote. But 
if all new leveling is to be utilized to the fullest extent in securing elevations of the 
highest degree of accuracy in every part of the net, then whenever new leveling 
forming links in the net is secured, the whole net must be readjusted and the old 
adjusted elevations must be completely superseded by the new. 

Neither of the radical plans indicated above — either to hold all old elevations 
without change and merely to fit new leveling to the old, or to supersede all old 
elevations by new ones — seems desirable. But a conservative procedure, interme- 
diate between the two, is possible. 

If, after a complete readjustment of the level net, the change in the published 
elevation of any junction point required by the new adjustment is very small, or, in 
other words, elevations from the old and new adjustments agree closely, it seems 
best to hold the elevations already published. Especially does it seem certain that, 
whenever the change called for by the new adjustment is much smaller than the 
uncertainties in the new adjusted elevations, no change should be made. So, also, 
when for any link in the net the new adjustment gives a difference of elevation far 
within the limits of uncertainty of the new adjusted difference, it seems that the old 
difference of elevation should be held without change, even though a constant 
correction to the elevations along the line is found to be necessary. 

Applying these principles to the adjustment of 1907, it was decided to hold, 
without change, all elevations in New^ York and many in Pennsylvania, all elevations 
and differences of elevation through the Great Lakes, all elevations in North Caro- 
lina, Georgia, Tennessee, Kentucky, and many in Texas, and to hold many differ- 
ences of elevation in Ohio. The unchanged elevations, nearly 3 000 in number, are 
not reprinted in this publication. The index, however, is complete for all elevations 
and descriptions and shows clearly where the adopted elevations may be found. 
It is believed that these adopted elevations are substantially as good as any that 
can be deduced from the leveling available at this office up to date (June, 1908). 

The adjustment of 1899 fixed the elevation of 4 200 bench marks, that of 1903 of 
6 900 bench marks, and the present adjustment of 1907 fixes the elevation of 9 100 
bench marks. 

Descriptions are given in this publication for all bench marks of which descrip- 
tions are not now in print in the publications of this Survey. Revised descriptions 
and additional notes to descriptions previously published are introduced as the 
result of information acquired since the previous publications, or to correct mistakes. 
The index in every case gives a reference to the publication in which the full descrip- 
tion occurs and to any later notes. 

THE NEW COAST AND GEODETIC SUBVEY LEVEL LINES. 

All lines in 1903 to 1907, except one, were run with the new Coast and Geodetic 
Survey level, which is fully described in Appendix 3, Report for 1903, pages 200-211. 
The exception was St. Cloxid, Minn., to Watertown, S. Dak., which was run with an 
instrument of the intermediate type described on page 418 of Appendix 8, Report for 
1899. The rods were of the direct reading type and carry a centimeter graduation 
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10 PRECISE LEVELING IN THE UNITED STATES, 1903-1907. 

on which readings are made to millimeters by estimation. This type is described in 
Appendix 8, Report for 1899, pages 418-419. 

In August, 1903, the experiment was made of using a point marked on the top 
of the rail of the railroad track as the rod support.* A full account of this experiment 
with the results is given on pages 416-418 of Appendix 6, Report for 1904, entitled 
"Precise Leveling from Red Desert, Wyo., to O^^yhee, Idaho, 1903." 

The most prominent eflPect was to change the rate of accumulation of discrep- 
ancy between the forward and backward lines. This is a clear confirmation of the 
theory that the accumulated discrepancy is due mainly to systematic rising or set- 
tling of rod supports. This theory is based upon the frequently observed fact that 
when a change is made in the method of rod support or in the habits of the rodman, 
a change is liable to take place in the rate of accumulation of discrepancy between 
the forward and backward lines. 

The evidence showed clearly that the use of the rail for the rod support increased 
both the speed and accuracy of the leveling, and the practice has been adopted in all 
Coast and Geodetic Survey leveling since that time. 

Two uncertainties in connection with this method of rod support will occur to 
anyone who considers it carefully, namely, the uncertainty as to whether the rodman 
holds the foot of the rod for both foresight and backsight on precisely the same point 
on the slightly rounding and sometimes inclined surface of the top of the rail, and 
the uncertainty as to the recovery by the rail of its former elevation after a train has 
passed over it. 

The first of these uncertainties is very small, provided the rodman is careful. 
No difficulty was found in marking the exact spot on the rail which was used in such a 
way, with chalk or keel, that the mark was recoverable, even after a train had passed 
over it. 

Direct observations have indicated that, as a rule, the rail rises to sensibly its 
former elevation quickly after a train passes. Doubtless there are exceptional cases. 
The best proof available that such cases are comparatively rare for theconditions 
under which the rail was used as a rod support, and that the systematic permanent 
settling of the rail caxised by the passage of the train is exceedingly small, is furnished 
by the comparison given in Appendix 6, Report for 1904, of the accuracy of the 
leveling by each party before and after beginning the use of the rail as a rod support, 
and this has been confirmed by the good results obtained on later lines. 

The footpins were carried along with each party during the progress of the 
leveling and were used whenever a train w^ known to be approaching, or when 
there were special reasons for supposing that the track was not in as stable a con- 
dition as usual. The results are not subject, therefore, to the possible uncertainty 
arising from the action of every train. 

INSTRUCTIONS FOR PRECISE LEVELING. 

The general instructions issued to the leveling parties in 1908 are given below. 
Those issued in 1903-1907 differ from these only in minor matters and in not being 
so complete. 

* Mr. F. W. Perkins, Assistant Superintendent, who was the observer on the line from Washington to 
Annapolis, 1875, states that the rods were supported upon the railroad rails, although that fact was not 
especially noted in the record, as this was the ordinary practice at that time. 
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In order that the reader may comprehend fully the spirit of the general instruc- 
tions shown below, it may be well to call special attention here to three main points 
in regard to the new instrument: 

First. The instrument is irreversible and as simple as possible. The telescope 
is supported directly on trunnions between the objective and the middle of the tele- 
scope and on the point of a micrometer screw near the eye end. It is therefore not 
capable of being rotated about its axis of figure. The level vial is fixed relatively 
to the telescope, except that the small range necessary for adjustment is provided. 
This makes it necessary to test the adjustment by a modification of the well-known 
peg method, as indicated later in the instructions. The simple instrument is used, 
as will be seen later, with an extremely simple programme of observation. 

Second. A device for reading the bubble has been supplied which enables the 
observer to stand erect at all times and see the bubble and the rod alternately in 
quick succession without movbig the eye and without even refocusing the eyes, the 
only change required being a mere shifting of the attention from one eye to the other. 

Third. Great care has been taken in all the features in the design of the instru- 
ment to prevent errors in observation due to changes in the relative temperature of 
diiferent parts of the instrument. 

General Instructions for Precise Levelino, 1908. 

1. Except when specific instructions are given to proceed otherwise, all lines are to be leveled 
independently in both the forward and backward direction. 

2. The distance between successive permanent bench marks shall nowhere exceed 15 kilometers. 
There shall be no portion of the line 100 kilometers long in which there are not at least 20 permanent 
bench marks. No permanent bench mark is to be counted in considering these limits unless it is ade- 
quately described, nor shaU both of two bench marks be counted if they are placed so near to one 
another and in such similar conditions of exposiure as to be likely to be destroyed at the same time. 
The preceding statements refer to all permanent bench marks with which the leveling is directly 
connected, regardless of whether they are new bench marks or old ones established by other oiganiza- 
tions. The above-stated limits are to be regarded as extreme lower limits. It is desired that the 
number of bench marks shall in general greatly exceed that necessary to keep barely within the limits. 
A good example to emulate is the line Dobbs Ferry to Greenbush, N. Y., 1902, on. which the average 
distance between bench marks was 2.5 kilometers. It is desired also that the bench marks in each 
general locality shall belong in part to each of several classes, such as bolts or other marks on buildings, 
squares cut or bolts sunk in railroad masonry, such as bridge piers, water tanks, etc., stone posts, and 
iron pipe bench marks. 

3. The line of levels is to be broken by temporary bench marks into sections from 1 to 2 kilometers 
long, except where special conditions make shorter sections advisable. 

4. At each city along the line the leveling should be connected with the nearest stable bench 
marks which are connected with the city datum. Connections shoidd also be made with all stable 
railroad bench marks and bench marks of other oiganizations which may be found along the route. 

5. All old bench marks are to be called by their old names and are to be fully described by quoting 
the old description, if one is available, and by making additions to it. 

6. All new bench marks are to be designated by capital letters with numerical subscripts after the 
alphabet has been exhausted in each State. 

7. The elevation of the top of the railroad rail in front of each railway station along the line of levels 
is to be determined by a single reading taken from the nearest instrument station. 

8. It is desirable that the backward measurement on each section should be made under di£ferent 
atmospheric conditions from those which occurred on the forward measurement. It is especially desir- 
able to make the backward measurement in the afternoon if the forward measurement was made in the 
forenoon, and vice versa. The observer is to seciure as much di£ference of conditions between the for- 
ward and backward measurements as is possible without materially delaying the work for that purpose. 
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9. On all sectionjs upon which the forward and backward measures dififer by more than 4""».0 ^K 
(in which K is the distance leveled between adjacent bench marks in kilometers), both the forward 
and backward measures are to be repeated until two such measures fall within the limit. 

10. If any measure over a section gives a result differing by more than 6 millimeters from the mean 
of all the measures over that section, this measure shall be rejected. No rejection shall be made on 
accoimt of a residual smaller than 6 millimeters, unless there is some other good reason for suspecting 
an error in this particular measure, and in such cases the reason for rejection must be fully stated in 
the record. 

11. Whenever a blunder, such as a misreading of 1 decimeter or 1 meter, or an interchange of sights 
(the backsight being recorded as a foresight), is discovered in any measure after its completion, and 
the necessary correction applied, such measure may be retained, provided there are at least two other 
measures over the same section which are not subject to any such uncertainty. 

12. The programme of observation at each station is to be as follows: Set up and level the instru- 
ment. Read the three lines of the diaphragm as seen projected against the front (or rear) rod, each 
reading being taken to the nearest millimeter (estimated), and bubble being held continuously in the 
middle of the tube (i.e., both ends reading the same). As soon as possible thereafter read the three 
lines of the diaphragm as seen projected against the rear (or front) rod, estimating to millimeters as 
before, and holding the bubble continuously in the middle of the tube. 

13. At each rod station the rod thermometer is to be read to the nearest centigrade degree and the 
temperature recorded. 

14. At stations of odd numbers the backsight is to be taken before the foresight, and at even 
stations the foresight is to be taken before the backsight. 

15. The maximum difference in length between a foresight and the corresponding backsight is to 
be 10 meters. The actual difference is to be made as small on each pair of sights as is feasible by 
the use of good judgment without any expenditure of time for this particular purpose. 

16. The recorder shall keep a record of the rod intervals subtended by the extreme lines of the 
diaphragm on each backsight, together with their continuous sum between bench marks. A similar 
record shall be kept for the foresights. The two continuous sums shall be kept as nearly equal as is 
feasible without the expenditure of extra time for that purpose by setting the instrument beyond (or 
short of) the middle point between the back and front rods. The two continuous sums shall not be 
allowed to differ by more than a quantity corresponding to a distance of 20 meters. 

17. Once during each day of observation the error of the level should be determined in the 
regular course of the leveling, and recorded in a separate opening of the record book as follows: The 
ordinary observations at an instrument station being completed, transcribe the last foresight reading 
as part of the error determination, call up the back rod and have it placed about 10 meters back of 
the instrument, read the rod, move the instrument to a position about 10 meters behind the front 
rod, read the front rod and then the back rod. The rod readings must be taken with the bubble 
in the middle of its tube. The required constant C to be determined, namely, the ratio of the required 
correction to any rod reading to the corresponding subtended interval, is: 

^sum of near jx)d readings) — (sum of distant rod readings) 
(sum of distant rod intervals) — (sum of near rod intervals) 
The total correction for curvature and refraction must be applied to the sum of the distant rod read- 
ings before using it in this formula. The level should not be adjusted if C is less than 0.005. If 
C is between 0.005 and 0.010 the observer is advised not to adjust the level, but if C exceeds 0.010 
the adjustment must be made. If a new adjustment of the level is made, C should at once be rede- 
termined. It is desirable to have the determinations of level error made under the ordinary condi- 
tions as to length of sight, character of ground, elevation of line of sight above ground, etc. The level 
must be adjusted by moving the level vial, not by moving the reticle. 

18. Notes for future use in studying leveling errors shall be inserted in the record, indicating 
the time of beginning and ending the work of each section, indicating the weather conditions, espe- 
cially as to cloudiness and wind, indicating whether each section of the line is run toward or away 
from the sun, and such other notes as promise to be of value in studying errors. 

19. The instrument shall be shaded from the direct rays of the sun, both during the observations 
and the movement from station to station. 
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20. The maximum length of sight shall be 150 meters, and the maximum is to be attained only 
under the most favorable circumstances. 

21. At the beginning and end of the season, and at least twice each month during the progress 
of the leveling, the 3-meter interval between metallic plugs on the face of each level rod shall be 
measured carefully with a steel tape which shall be continuously kept in the party throughout the 
season for that purpose. The rod temperature at the time of each of these measures must be 
recorded. The purpose of these measures is to detect changes in lengths of the rod rather than to deter- 
mine the absolute lengths. The absolute lengths are determined at the office between field seasons. 

22. The field computations and abstracts are to be kept up as the work progresses. As soon as 
each book of the original record is out of use it is to be sent to the office by registered mail and 
the corresponding abstracts are to be retained in the field until you have been informed of the receipt 
of the original record. 

23. No duplicates of the original records are to be made except of the descriptions of bench 
marks, of which duplicates in the form of carbon copies are to be. made. At least once during each 
month such carbon copies as have accumulated are to be sent to the inspector of geodetic work. 

24. At least once each month, during the progress of the leveling, you will test the adjustment 
of the rod levels and insert in the record a statement showing the manner in which the test was 
made, whether the error was found to be outside the limit stated below, and whether an adjustment 
was made. The test must determine the inclination of the rod to the vertical, measured in the plane 
of sight from the instrument to the rod, as well as at right angles to that plane, when the bubble of 
the level rod is held at the center. If the deviation from the vertical exceeds 10 mUlimeteis on a 
3-meter length of the rod, the rod level must be adjusted. 

25. On the left-hand page of the record the number of each instrument station at which the instru- 
ment is not set up on the railroad track is to be included in a parenthesis. Similarly, on the right- 
hand page of the record, the designating letter for the foresight rod (V, W, etc.) shall be inclosed in 
a parenthesis if said rod is not supported on the railroad rail. If the portion of the level line which 
does not follow the rail is more than 25 meters longer than the distance along the track from the point 
of departure from the track to the point of return to the track, a note must be inserted in the record, 
showing the estimated distance and direction along the track between said point of departure and 
point of return. The purpose of these requirements is to furnish a means, for use at the office, of 
detecting an error of 1 meter in the leveling. 

The principal changes in these instructions from those published on pages 
213-215 of Appendix 3, Report for 1903, are: 

First. It is required that the average distance between bench marks be not 
more than 5 kilometers, and it is indicated as desirable to make it much less. (See 
paragraph 2 of the general instructions.) The effect of this provision, which was 
inserted in October, 1903, was that, since that time, the average distance between 
bench marks has been 2.8 kilometers. 

Second. A test of the adjustment of the rod level is required at least once 
each month. (See paragraph 24 of the general instructions.) 

Third. A system is inaugurated in paragraph 25 by which the record shows 
when the rod is not held on the railroad rail and when the instrument is not set up 
on the railroad track. This is done so that in case a large blunder, as, for example, 
1 meter, is found to exist in a line, a rapid test can be made of the leveling by 
plotting the profile of the railroad. 

Other minor changes in the instructions, such as paragraphs 4 to 7, are not 
changes in practice. They represent former practice now incorporated in the 
requirements. 

The form of records and method of computation with examples and tables are 
given fully on pages 216-222 of Appendix 3, Report for 1903. 
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STATISTICS OP LINES. 

The principal items of information in regard to the Coast and Geodetic Sur- 
vey level lines are given in the tables below in the same form as the tables on pages 
224-225 of Appendix 3, Report for 1903, arranged in such a manner as to be con- 
ducive to comparison between lines. 

The number of permanent bench marks includes all with which the leveling 
was directly connected, regardless of whether they are new bench marks or bench 
marks previously established by some other party or organization. 

The average distance between bench marks was obtained by dividing the 
total length of the main line by the number of permanent bench marks. 

The speed was obtained by dividing the total length of the line by the interval 
in months from the date of the first leveling to the date of the last, incliisive. The 
expression "total length" refers to the completed line. Each completed section 
of the line was leveled at least twice, and in some cases four or more times. To 
obtain the speed in terms of single line one must therefore multiply the speed here 
given by a factor somewhat greater than two. 

The discrepancy in millimeters per kilometer was obtained by dividing the 
total discrepancy on the main line by the length of the main line. 

The probable error of the mean result for a section was computed by the 
formula 

/'= 0.674 /55» 

in which d is the discrepancy between the forward and backward leveling over a 
section and 8 is the number of sections. The probable error for 1 kilometer, r^, 
was derived by assuming that the average length of a section is to 1 kilometer as 
(r")' is to r,K 



Red 

Desert 

toAsusa, 

Wyo. 



Observer. 



Instrument 

Rods 

Date of first leveling. 



JH. D. K. 



Ogden, 

Utah, to 

Azusa, 

Wyo. 



Ogden, Pocatello" Holland to ?J^^^* 1 yS^^U 

Utih, to to , New ^^^^^ ; ^^^'t^ 

Pocatello, Owyhee, . Braunfels. t^^ ' t*^ *. 

IdSw ' Id^o.'! Tex^' Junction, , JuncUon, 



R. L. L. 



Date of last leveling 

Length of main line, km. . 
Length of side lines, km . . . 

Total length, km 

Total length, miles 

Namber permanent bench 

marks 

Average distance between 

permanent B. Ms 

Speed, km. per month 

Speed, miles per month. ... I 
Percentage run more than | 

twice I 

Discrepancy (B-F), total, 

nim 

Discrepancy (B-F), in mm. 

per km 

Probable error for 1 km., 

in mm 

Velocipede cars used 



7 and 5 8 

T&U I Rt&S I 
May 20, I May 2, ' 



1903. 

July 31, 

1903. 

177 

4 

ISl 

112 

34 ' 



5.2 

75 

47 ' 

28 

+76.8 ; 

+0.43 

±a8 

Yes. , 



1908. 
July 31, 
1903. I 
243 , 

4 
247 I 
1S3 I 

34! 

7.1 
82 i 
51 ; 

24 

+ 14.7 . 

+0.06 

±0.8 
Yes. 



Idaho. 


Idaho. ' 


R. L. L. 


H. D. K. 


8 


7 


Rs&S 


T&U 


Ai^.5, 
1903. 


Y&*' 


3ept. 28, 


Oct. 24, 


&C&. 


1903. 


217 


358 





4 


217 


362 


135 


225 


27 


55 


8.0 


6.5 


121 


134 


76 


83 


17 


15 


-30.3 


-68.5 


-0.14 


-0.16 


±0.7 


±0.7 


J Yes. 


Yes. 



O. 0. B. & I 

F.H.B. I 

8 I 

Rs&s ; 

Nov. 6, 

1903. 
Feb. 16, 
1904. 
♦291 I 
21 
312 
194 

80 

3.6 
92 
57 

22 

-95.5 

-0.41 

±0.8 
Yes. 



Wash. 



F. H. S. 
1 
8 ' 

Ri&S i 

Oct. 4, 

1904. J 

602 

25 

627 

327 , 

184 I 

2.7 
105 
65 ' 



23 

+65.6 

+0.43 

±0.9 I 
Yes. I 



Wash. 

Q. C. B. 

7 
V&W 

Octl, 

1904. 

435 

4 

439 

273 

131 

3.3 
91 
67 

17 

-16.3 

+ao4 



St. Cloud 

to Water 

town. 



J. B. M. 

6 
T&U 
July 6, 
1964. 
Nov. 5, 
1904. 
t423 
80 
463 
281 



±0.9 

No. I 



161 

2.8 
110 
00 



-6.2 

-0.02 

0.8 
Yes. , 



Water- 
town to 
Sioux 
City. 



J. B. M. 

8 
T&U 
Apr. 17, 

1905. 
June 30, 
1905. 
362 
20 
382 
237 

168 

2.3 

168 
96 

15 

-49.9 

-0.14 

0.6 
Yes. 



♦Includes the branch line from Elgin to Austin and the Triangulation Station Barton. 57 km. 

t Includes spur to Fairmount. length 16 kilometers. The length of the line ttom St. Cloud to Watertown Is 407 kilometers. 

t Except between McCammon and Pocatello. 
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Chicago 
Baltimore. JuDctionto 
Deshler. 



Observer. 



Instrument 

Rods 

Date of first leveling. . 



Date of last leveling 

Length of main line, km. . . 
Length of side lines, km. . . . 

Total length, km 

Total length, miles 

Number permanent B. Ms. 
Average distance between 

permanent B. Ms. in km. 

Speed, km. per month 

Speed miles per month 

Percentage run more than 

twice 

Discrepancy (B-F), total, 

nun 

Discrepancy (B-F), mm. , 
rkm.. 



^V^} 



Probable error for 1 km. in ' 

mm 

Velocipede cars used 



F.H. S. I 

7 
V&W 
Apr. 14, 

1905. 
Apr. 18, I 
1905. 
8 
1 
9 
6 
10 ' 

0.8 
54 I 
34 

32 

- a7 

-0.09 

± 0.7 
No. 



F. H. 8. & 
E. H. P. 

7 
V&W 
Apr. 25, 

1905. , 
June 7, 
1905. 

116 , 

117 I 
73 
54 

2.1 j 
80 

50 I 

26l 

-18.5 

-a 16 

± 0.8 
No. 



EvamviUe' ,S?'t3t.j^S''^H Greenwich i E"^~? ! ^^<» 

tj\ At^nhAn Junction to to I *, o,,invftn ' ^»ty to to 

to Stephen. Deader. I Galveston. w>»uiUvan. Monaca. Strutheis. 

E. H. P. E.H. P. E. H. P. I E.H. P. E. H. P. E. H. P. 



7 


7 


7 





, 


9 


V&W 


V&W 


Ri&S 


TAU 1 


T&U ' 


T&U 


June 17, 


Oct. 31, 


Dec. 9, 


Sept. 19, 


^'fiJi.*' ' 


Oct. 9, 


1905. 


1905. 


1905. 


ft06. ! 


1906. 


Sept. 16, 
»05. 


Nov. 25, 


Feb. 10, 


Sept. 26, 
1906. 


Oct. 8, 


Oct. 25, 


1905. 


1906. 


1906. 


1906. 


314 


107 


273 


28 


26 


69 


23 


8 


3 





4 


2 


337 


♦115 


276 


28 


30 


71 


200 


•71 


171 


17 


1» , 


44 


96 


50 


100 


18 , 


15 1 


33 


3.3 


2.1 


2.7 


1.6 


1.7 1 


2.1 


110 


♦132 


131 


104 


81 1 


125 


68 


♦82 i 


81 


63 


61 ' 


78 


10 




12 


11 ' 


31 ' 


11 


+22.2 




-34.8 


+ 4.8 


+13.9 


+16.4 


+0.07 




-0.13 


+0.17 


+0.53 


+0.24 


+ 0.6 




+ 0.7 


±0.7 


+ 0.8 


±0.7 


No. 


No. 


Yes. 


No. 


No. 


No. 



SPEED, COST, AND ACCURACY OF RECENT PRECISE LEVELING. 

Precise levels of the type described on pages 200-211 of Appendix 3, Report 
for 1903, have now been used on the equivalent f of 4 519 miles (7 272 kilometers) 
of completed line. The time used in this leveUng, counted from the first to the 
last day of leveling on each line without any deduction, has been 69.7 months. 
The average rate of progress for a leveling party has therefore been 65 miles (104 
kilometers) of completed line per month. The average rate of progress for a whole 
line has varied from 47 to 98 miles per month. { Every mile of progress represents 
a mile leveled at least twice, once in the forward and once in the backward direction. 
If the first two results on any section did not check within the specified narrow 
limit, the section was releveled in each direction, except as indicated in paragraph 
11 of the instructions, page 12. 

The following instances of unusually rapid leveling may now be added to those 
given on page 390 of Appendix 3, Report for 1903: , 

From June 24 to August 1, 1902, the observer completed the leveUng between 
Chadron, Nebr., and Orin Junction, Wyo., 127 miles, at an average rate of progress 
of 98 miles per month. 

From April 17 to June 30, 1905, the observer completed the leveling between 
Watertown, S. Dak., and Sioux City, Iowa, 237 miles, at an average rate of progress 
of 95 miles per month. The average sight during this season was unusually long, 
94 meters. 

In June, 1905, on the line Watertown, S. Dak., to Sioux City, Iowa, the observer 
completed 112 miles of line. The leveling was done in twenty-five days, and the 

* Of this, 63 km. was run only once. The total length of line is, therefore, equivalent to (52-f-^^)=84 
kilometers of double line. The speed per month in terms of double line is 97 kilometers, or 60 miles. 

t The aggr^ate length of all the leveling was 4 558 miles. Of this 80 miles was run in one direction 
only and is, therefore, counted as equivalent to 40 miles of completed double line. 

t From the statement in this sentence there have been excluded a short line in Baltimore, Md.» 
6 miles, at the rate of 34 miles per month, and a short line, Temple to Holland, Tex., 17 miles, at the 
rate of 37 miles per month. 



Digitized by 



Google 



16 PRECISE LEVELING IN THE UNITED STATES, 1903-1907. 

total length of single line was 242 miles, or an average of 9.7 miles of single line 
per observing day. Making no allowances whatever for any delays or interruptions 
except the stop in the middle of the day for lunch, the average number of hours 
of leveUng was 7.0 per day, and the average speed, 1.4 miles of single line per 
hour during the progress of the leveKng. 

On the line Owyhee, Idaho, to Hunts Junction, Wash., on June 1, 1904, the 
observer ran 4 consecutive miles in one hour an4 thirty-five minutes, or at the rate 
of 2.5 miles per hour. One mile was run in nineteen minutes. 

The costs per completed mile for certain of the lines run with the new instru- 
ment for which the facts are now obtainable are as follows: 

Cost 
per 
mile. 
Dobbs Ferry to Greenbueh, N. Y.; Chadron, Nebr., to Orin Junction, Wyo., and Rock Creek 

to Red Desert, Wyo $9. 40 

Fort Worth to Comanche, Lampasas, and Holland, Tex 9.10 

Azusa, Wyo., to Pocatello, Idaho 10. 70 

Red Desert to Azusa, Wyo., and Pocatello to Owyhee, Idaho 11.60 

Holland to New Braunfels, Tex 11.20 

Owyhee, Idaho, to Hunts Junction, Wash 10. 30 

Seattle to Hunts Jimction, Wash 1 1. 20 

Watertown, S. Dak., to Sioux City, Iowa 7.60 

Baltimore, Md.; Chicago Junction to Deshler, Ohio, and Evansville to Stephen, Minn 10. 30 

Smithville to Galveston, Tex 8. 50 

Greenwich to Sullivan, Ohio; Ellwood City to Monaca, Pa., and Alliance to Struthers, Ohio 9. 90 

The aggregate length of these lines is 2 889 miles. The average cost, per 
completed mile, is $10.10 ($6.30 per kilometer). 

The variation in cost between the above lines is due to various causes. The 
weather conditions varied greatly. On some lines the party lived at convenient 
hotels and boarding houses, and on others in a camp or in a car, and were forced 
frequently to go a considerable distance to the work. Velocipede cars were used 
on some lines and tended to reduce the cost. Some of the lines were run on steep 
grades, through mountainous regions. On the later lines the permanent bench 
marks were placed at an average interval less than one-half as great as on the earlier 
lines, and this tended to produce an appreciable increase in the cost per mile.* The 
average rate of pay of the party was somewhat higher on Unes in the far west than on 
the other lines. Differences in both the observing and party management of different 
chiefs of party produced variations in cost, which were large in exceptional cases. 

The above figures represent the actual. cost of the leveling, including the estab- 
lishment of the bench marks, with the exception of the cost of the instruments and 
stationery. It includes the transportation to and from the field paid by the Gov- 
ernment and all wages and salaries, including those of the chief of party and 
recorder. The salary of each member of the permanent field force is charged to 
the leveling for the whole period during which he was engaged upon work inci- 
dental to the leveling, including the time spent in travel to and from the field, the 
time. spent in preparing for the field and in completing field reports and records 
and computations at the end of the season. One-eleventh has been added to the 

*0n the leveling in 189&-1903 the average distance between permanent bench marks was more 
than 6 kilometers. On the leveling in 1904-1906 it was less than 3 kilometers. 
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salary actually paid each officer during the time he was connected with the leveling, 
to take account of the fact that the Government pays its permanent employees 
twelve months' salary for eleven months' work upon an average. 

In Appendix 3, Report for 1903, page 391, the average cost per mile of various 
lines run with this instrument and method is given as $8.70. The slight increase 
in cost per mile, from $8.70 for the earlier lines to $10.10 for the later lines, as 
given above, is believed to be due mainly to two causes. In the later lines the 
permanent bench marks are closer together, as already indicated, the party pay 
was somewhat higher and the traveling expenses greater, on an average, because a 
greater percentage of these lines was in the far west. 

In spite of the greater average difficulties encountered on the later lines, the 
average rate of progress has been the same as for the earlier lines for which the 
statistics are given in Appendix 3, Report for 1903, pages 223-225. 

The probable error of a single kilometer of completed leveling, as computed 
from the divergencies between the forward and backward lines, has ranged from 
±0.6 millimeter to ±0.9 millimeter and the average has been ±0.7 milUmeter. 
This is the internal evidence of each separate line. The probable error of a single 
kilometer of completed leveling derived from the adjustment of the level net is 
±0.67 millimeter (page 73). This is the evidence from the level net as a whole. 
Each line is tested in the level net adjustment by other lines, that is, by the external 
evidence. The fact that both the internal and external evidence agree in making 
the probable error ±0.7 millimeter for 1 kilometer indicates that there are no sys- 
tematic errors peculiar to each line, or, in other words, that all the errors belong in 
the accidental class. 

There is, however, an indication of systematic error in the particular line of levels 
between Chicago Jimction and Deshler, Ohio. In the table on page 32 the eleva- 
tions of the bench marks along this line as determined separately in the spring and 
in the fall of 1905 are given. The difference between the two determinations of 
the difference of elevation between the end bench marks is 78.4 millimeters, which 
is more than five times the probable error of this difference (see page 33) . The two 
lines showed an increase in divergence from each other from one end to the other. 
The divergence is much too large to ])e accounted for by an error in the determina- 
tion of rod lengths. It is a clear indication of a systematic error of about 0.7 mil- 
limeter per kilometer. 

The ordy other lines run by the present method on whicli similar extensive 
tests by rerunning are available are the two lines, Gibraltar, Midi., to Cincinnati, 
Ohio, and Decatur, Ala., to Tuscumbia, Miss. 

On the line Gibraltar Cincinnati, run with an instrument closely rescMnblini; 
the present type of instnimenl, three loops of single line were run, the distances 
around the loops being from 82 to 112 kilometers.* The closures of these circuits, 
each less than 10 millimeters, indicated that the accidental errors were unusually 
small, and that no systematic errors existed. 

The line Uecatur-Tuscumbia had been leveled originally under the direction 
of the Corps of Engineers, U. S. Army, and was of the best grade of Kern levelinjr, 

* See page 339 of Appendix 7, Report for 1899. 
r>52S6— 09 2 
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such as is given the weight y in the present adjustment. The line was rerun in 

1901 by the Coast and Geodetic Survey with the present instrument and methods. 
"The very close agreement of the old and new^ lines from Decatur to luka, 124 
kilometers over the new line, the difference, 1901-1895; being over this whole 
distance alw^ays within 9 millimeters of 0.8160 meters, indicates both level lines 
to have been of an extremely high grade of accuracy.' ' * It indicated not only 
that the accidental errors were unusually small, but also that the observed results 
contain little or no effect of systematic errors. 

The evidence from these two lines offsets that from the line Chicago Junction 
to Deshler. 

The adjustment of the level net furnishes a still more searching test for possible 
systematic errors in the new leveling, because it involves many lines. In the adjust- 
ment the weights have been assigned to this leveling upon the supposition that the 
errors are all of the accidental class. They are therefore made inversely proportional 
to the length of the line, as if the accumulated error increased as the square root of 
the length of the line run. If a part of the errors are systematic and therefore 
tend to increase as the first power of the length of the line, instead of its square 
root, the quantities pv* will tend to be much larger for very long lines than for short 
lines. Accordingly, the following table has been prepared f in which all of the 
equations involved in the adjustment which are based wholly or almost wholly 
uponjCoast and Geodetic Survey leveling w-ith the present instruments and methods 
are placed in order of weight; that is, wath the longest line first. 

The equation numbers are the same as those shown on page 68. In the 
quantity pv^, v is the correction in millimeters applied to the observed difference 
of elevation to satisfy all conditions — that is, to close all circuits in the level net, 
including those involving comiections with mean sea level — and yv^ is the square 
of this correction multiplied by the weight. The last column gives the correction v 
as expressed m millimeters per kilometer. 



Equa- 
tion 
No. 



5K.. 
r.i . . 

.57.. 
••.4.. 
66.. 
22 E 
.1«B 

35D 
.%I . 
.56.. 
3oC. 
36 H 
.^4B 
.59.. 
.54(\ 
3<iC. 
lijB 
hiD 
87.. 



Liiie. 



Length. 



km. 

Chcyenne-Soattle 2 315 

St. Paul-Sioux City 898 

Cheyennfr-Norfolk , 978 

jVbllene-Fort Worth 755 

Fort Worth-Galveston Gift 

Abllene-Norfolk 466 

Clnclnnati-Haninian Junction , 412 

Fort Worth-Shrpveport 410 

Deshler-Cinchmatl 272 

Chattaaooga-Decatur 196 

Denver-Cheyenne 169 

Trenton-Deshler 131 

llarrlman Junctiou-<7hattanooRa 128 

(?reenbash-Poughkeepsie 116 

Norfolk-Sioux City 1 16 

Poughkeepsie-Saridy Hook 87 

Knoxville-Harriman Junction 81 

Tuscuinbia-Corlnth S() 

Decatur-TuscTimbla i 72 

EUwood Clty-Monaca ' 2(5 

*See page 289 of Appendix 3, Report for 1903. 

!In the some form as the tables on pp. 445 and 447 of Appendix 8, Report for 1899. 
Mixed line, 1/0 Mississippi River Commission. 

Mixed line, of which 75 kilometers was also run by Corps of Engineers, U. S. Array. 



Weight 


pp«. 


Correction in 


mm. 


p. 


per km. 






mm. 






1.3 


4 268 


+.0251 






t2.0 , 


3 629 


-.048 






3.1 


1 771 


-.024 






4.0 
4.9 


804 
1 ,535 


-.019 
-.029 


Mean. 


,024 


6.4 


615 


+ .021 






7.3 


221 


-.013 






7.:^ 


105 


+ .009 






11 


370 


-.021 






16 


34 


+ .008 






18 





.000 






23 


10 


-.016 






■23 


19 


+ .0O7 






26 
■26 


162 
6 


+ .022 
-.004 


Mean- 


-.011 


34 


76 


4.017 






37 


9 


+ .006 






§40 


10 


-.006 






42 


60 


-.017 






115 


10 


+ .012 
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The average pv^ for lines more than 400 kilometers long is much greater than 
for the shorter lines, indicating clearly that the leveling is subject to some systematic 
error. The last cohimn shows, however, that this systematic error is probably less 
than 0.020 niillini(Her per kilometer on an average, for there are 13 of the 20 lines 
on which the total correction due to both accidental and systematic errors is less 
than 0.020 millimeter per kilometer. 

The evidence as a whole indicates that the precise leveling of the Coast and 
Geodetic Survey with the present instrument and methods is subject on an average 
to an accidental error of ±0.67 millimeter in each kilometer of completed line and 
to a systematic or cumulative error which is probably less, on an average, than 0.020 
millimeter per kilometer. 

RED DESERT, WYO., TO OWYHEE, IDAHO. 

The details in regard to this line and the resulting elevations and descriptions 
of bench marks are published in Appendix 6, Report for 1904, 'Precise Leveling 
from Red Desert, Wyo., to Owyhee, Idaho, 1903.'' The tables of elevation are also 
given in Appendix 4, Report for 1905, ''Precise Leveling from Red Desert, Wyo., 
to Seattle, Wash., 1903-4.'' The statistics of the line in its four sections are 
repeated in a preceding table. All elevations in the two publications men- 
tioned are superseded by those given in this publication, which depend on the new 
adjustment. 

HOLLAND TO NEW BRAUNFELS, TEX. 

The details in regard to this line and the resulting elevations and descriptions 
of bench marks are published in Appendix 7, Report for 1904, ''Precise leveling 
from Holland to New Braunfels, Tex., 1903." The statistics of this line are repeated 
in a preceding table. The elevations given in Appendix 7, Report for 1904, are 
the same as those in this publication. 

OWYHEE, IDAHO, TO SEATTLE, WASH. 

The details in regard to this line and the resulting elevations and descriptioiLs 
of bench marks are published in Appendix 4, Report for 1905, ''Precise Leveling 
from Red Desert, Wyo., to Seattle, Wash., 1903-4." The statistics of this line, in 
its two sections, are repeated in a preceding table. The elevations in Appendix 4, 
Report for 1905, are superseded by those given in this publication, which depend 
on the new adjustment. 

ST. CLOUT), MINN., TO WATERTOWN, 8. DAK. 

This line was nm b^' J. B. Miller, Aid (with the exception that during the month 
of July one-half the observing was done by R. L. Libby, Aid), between July 6 and 
November 5, 1904. The line was started from three bench marks of the Mississippi 
River Commission at St. (/loud, Minn. To Fairmount, N. Dak., the hne followed the 
Clreat Northern Railway. At Fairmount connection was made with three bench 
marks of the United States Geological SuI•ve3^ From Fairmount to Twinbrooks, 
Minn., the Une followed the Chicago, Milwaukee and St. Paul Railway. At Orton- 
ville coimection was made with three bench marks of the Corps of Engineers, U. S. 
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Army. From Twinbrooks to Southshore the leveling ran across the country, and 
thence it followed the Great Northern Railway to Watertown, S. Dak. 

The leveling determined the elevations of six primary triangiilation stations. 
Osakis, Alexandria, Elbow, Foss, Oscarson, and Mound. 

Velocipede cars were used on the line. Level No. 6, one of the intermediate 
type described on page 418 of Appendix 8, Report for 1899, was used. 

Rods T and U were xised. Their lengths, at 0° C, as determined by the National 
Bur(*au of Standards, before and after the leveling, were: 

Rod T. Rod V. 



January 9, 1904 3.0010 

January, 1905 , 3. 0015 



m. 

3.000i) 

3.0014 



In accordance with paragraph 21 of the general instructions each rod was 
measured with a steel tape at least twice each month while in the field. These 
measures failed to show when the change found by the Bureau of Standards oc- 
curred. A mean therefore of the two mea^surements, 3.0012 metei-s, or an exce^s 
of 0.40 millimeter per meter, was used in the computation of the line. The index 
correction of rod T was —0.64 millimeter and of rod U was —0.66 miUimeter. 

The direct results of the leveling are shown in the following tables, in which 
all the permanent bench marks are given. The new differences of elevations 
between the three bench marks established by the Mississippi River Commission 
at St. Cloud agreed with the differences as formerly determined within the limit of 
accuracy of the leveling. 

If no distance is given in the fourth column, the bench mark is in the main line 
of levels. If a distance is given in the fourth as well as the third column, the bench 
mark Ls on a spur and the distance given in the fourth column shows the point at 
which the spur branches from the main line. 

The elevations are based on an elevation for P. B. M. St. Cloud of 314.8800 

meters, being the adjusted elevation published on page 493 of Appendix 3, Repoit 

for 1903. 

Results of leveling f St. Cloud, Minn., to Watertoiun, S. Dak., 1904. 



I'la^.^'. 



iTiiiiUH'nt Im'im'Ii mark. 



Total di.s- 
I.HstaucH* DisUuuv cropancy 
to bench to base of (B— ¥ ) at 
mark.* spur.* bonch 

mark. 



()bS<TVO(l 

••lovntion.t 



kw. km. turn. iii. 

St. Cloud, Mian P B M 8t Cloud o.o ... o.y ;n4.8s«iii 

?:ast St. ricmd, Minn P. B. M. "V 1.0 o.o' 1.7 W8.581S 

Do I P. B. M. T- top of rap 1.0 0.0 I. s 309. 7'.U;i 

Do I Tlvdrant 1 2.4 1 2. s .•uri.."?uMi 

{>t. rioiid. Minn P. B.M.=5'... fi. S o.o -2. f) .112. 7ro7 

Do P. R. M. 3':^ topofcapj r>.s o.o -i.\> 'M^.m^ 

Do P. B. M. =5^ topof oftpS :i.H 0.0 -1.0 313.9817 

Do A • 0.3 0.3 -iO. f» 316.6.'i00 

Do Hydrant 2 0.0 0.3 -+0.5 316.1770 

* From P. B. M. St. Cloud at St. Ckmd. Minn. 

t These observed elevations arc suporsi'dfHl by lln* 1007 adopivd •>l«»vations, niwu lal4'r in this publication, which <lcjK>nd on 
an adjustment. 
X As found. 
§ In new position. 
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Place. 



Permanent bench mark. 



St. Cloud, Minn 

Do 

Do 

Near St. Cloud, Minn 

Do 

St. Joseph, Minn 

CoUegeyille, Minn 

Near Avon. Minn 

Avon, Mliui 

Do 

Near Albany, Minn 

Albany, Minn 

Do , 

Freeport, Minn 

DoV^V/.V.V '.'... '.'.'.'. 

Near Melrose. Minn 

Melrose, Minn 

Do 

Do 

Do 

Do 

Do 

Near Melrose, Minn 

Near Sauk Center, Minn. 
Sauk Center, Minn 

Do 

Do 

Do 

Do 

Near West Union, Minn . 
West Union, Minn 

Do 

Near West Union, Minn. 
Near Osakis, Minn 

Do 

Do 

Osakis, Minn 

Do 

Do 

Near Osakis, Minn 

Near Nelson, Minn 

Nelson, Minn «• 

Near Alexandria. Minn. . 

Do 

Do 

Alexandria, Minn 

Do 

Do 

Do 

Do 

Do 

Near Garfield, Minn 

Garfield, Minn 

Near Brandon, Minn 

Do 

Do 

Brandon, Minn 

EvansviUe, Minn 

Do 

Erdahl,Minn 

Thorsborg, Minn 

Near fllbow Lake, Minn. 

Do 

Klbow Lake, Minn 

Do 

Near l<lbow Lake, Minn. 

Do 

Near Hereford, M inn 

Do 

Tintah,Minn 

Do 

Near Tintab, Minn 

Near Yarmouth, Mimi . . . 

Do 

Chllds.Minn 



Hydrant 3. 
Hydrant 4. 

B 

C 

D 



¥ 

G 

H 

I 

J 

K 

Hydrants. 

mV.'."'.... 

N 

Hydrant 6. 

O 

P 

Cityl 

City 2 

City 3 

City 4 

§:::::;::;: 



T 

U 

Hydrant?. 
Hydrant 8. 
Hydrant 9. 

V 

W 

X 

Y 



55. 

Ai 

Osakis Triangulation Sta. 

Bi 

Ci 

; Di 

El 

Fi 

Gi 



Alexandria Triangulation Sta. 

Alexandria Ref . Mark 

Hi 

U 

Ji 

K, 



Alexandria Magnetic Sta. 
Li 



City. 
Ml... 

Ni... 
Oi... 
Pi... 
Qi... 
Ri... 
Si.... 



Ti. 
Ui. 
V, 



Klbow Triangulation Sta.. 

W, 

X, 

Y, 

Zi 

A, 

B, 

C, 

D, 



F,.. 
G,. 
H,. 
It.. 



mark.* 



km. 

1.2 

1.1 

1.7 

&9 

6.4 

13.5 

17.8 

17.9 

23.3 

26.7 

26.7 

35.2 

36.7 

36.8 

46.7 

47.2 

47.2 

54.0 

56.7 

56.8 

57.1 

57.3 

68.0 

57.9 

60.7 

67.4 

70.7 

70.9 

71.0 

71.2 

71.4 

79.4 

83.7 

83.8 

84.3 

89.7 

92.9 

93.3 

93.1 

93.5 

93.6 

96.0 

101.1 

102.8 

111.0 

lll.l 

109.8 

111.8 

112.0 

112.4 

112.7 

112.9 

112. 9 

118.2 

122.8 

127.0 

128.9 

129.6 

132.1 

140.7 

140.8 

152.1 

159.3 

165.7 

162.1 

165.7 

165.7 

164.2 

167.6 

176.1 

183.4 

193.9 

194.1 

197.1 

202.3 

207.7 

214.2 



Total dis- 
crepancy 
B-F)a 
bench 
mark. 



I Distance i Distance , crepancy rkKo«^««^ 
I to bench to base of (B-F) at ^J^Z^^ 
spur.* bench elevation.f 



item. 
0.3 
0.3 
1.7 



17.8 



26.7 



56.8 
56.8 
56.8 



70.9 
70.9 
70.9 



13.7 



89.9 
89.9 



102.8 
109.8 
109. .S 



lll.X 
lU.S 
Ill.S 
111.H 
Ul.S 
118.2 
122. 7 



140.5 
140.5 
152.0 
159.1 
161.8 

i64.2 
164.2 

ifiT.-i' 

m.4 



mm. 
+ 1.2 
+ 1.7 

- 0.1 
+ 6.9 
+ 3.9 

- 1.0 

- 5.3 

- 4.7 

- 7.0 

- 3.1 

- 2.4 
-14.4 
-17.8 
-18.5 
-11.2 
-10.8 
-10.8 
~ 3.3 

- 4.5 

- 4.4 



- 4.9 

- 7.9 

- 6.3 
-14.7 
-15.4 
-16.1 
-16.1 
-18.1 
-20.5 
-29.4 
-29.6 
-27.1 
-28.4 
-37.7 
-35.2 
-30.7 
-30.7 
-31.4 
-27.2 
-28.9 I 
-34.3 
-42.4 
-41.8 
-40.5 
-41.2 
-39.9 

- 40.2 
-39.5 
-39.1 

-39.1 
-52.4 
-50.6 , 
-57.7 
-57.9 
-57.3 
-56.4 
-52.0 
-51.0 
-50.2 
-59.7 
-54.8 
-58.7 

- 53.2 
-53.5 
-57.7 
-:i6.7 
-52.7 
-59. S 
-73.4 
-72.4 
-67.S 
-63.0 
-51.5 
-40.3 



m. 
316.0916 
316.9620 
319. 9148 
319. 6454 
318. 2137 
332.4884 
334.2080 
333.9391 
344. 9435 
345.2387 
344.6061 
360.9858 
368.4362 
367.9582 
378.2109 
379.3141 
380.0324 
360.4074 
369.3670 
370.2112 
370.2302 
370.3592 
369.9424 
368.2144 
369.7453 
382.2617 
383.7769 
384.0151 
383.0913 
381.9347 
381.3307 
391.8569 
406.4823 
408.7928 
408.3913 
414.5885 
424.5565 
428.3259 
410.0337 
412. 1094 
410.6307 
423.4969 
411.9119 
417.2135 
451.1739 
450.6767 
431.5052 
424. 1928 
424.6994 
428.2314 
428.8066 
431.6589 
431.2801 
423. 48*^6 
433.8410 
430.6547 
430. 4562 
432.3298 
423.0733 
414.5838 
414.5425 
385.9993 
367. 1665 
389. 9K;6 
372.6947 
369.8W.9 
369. 7637 
366.7002 
363.3154 
344.3497 
313.8652 
304.0541 
305.2964 
302.3104 
300.6481 
299.384C 
297.4087 



*From P. B. M. St. (loud at St. Cloud. Minn. 

t These observed elevations are surersedfd by the 1P07 adopted elevations, given later In this jubliiation, vhlch depend 
on anadjnstment. 
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Results of leveling J St. Cloud, Minn., to WaUrtown, S. Dak., 1904 — Continued. 



Place. 



Near Falrmomit, N. Dak . . . 

Do 

Do 

Do 

Do 

Near Chllds, Minn 

Do 

Do 

Near Fairmount, N. Dak. . . 
Falrmount, N. Dak 

Do 

Near Blackmer, N. Dak 

Do 

Do 

White Rock, S. Dak 

Do 

Do 

Near White Rock, 8. Dak . . 

Do 

Near Wheaton, Minn 

Near White Rock, 8. Dak . . 

Do 

Wheaton, Minn 

Do 

Do 

Near Wheaton, Minn 

Near Dumont, Minn 

Dumont, Minn 

Do 

Near Dumont, Minn 

CoUIs.MInn 

Near CoUls, Minn 

Near Qraceyille, Minn 

Do 

GraoeTlUe, Minn 

Do 

Do 

Do 

Near Qraceyille, Minn 

Do 

Do 

Near Clinton, Minn 

Clinton. Minn 

Do: 

Near Clinton. Minn 

Near OrtonyiUe, Minn 

Do 

Do 

OrtonvlUe, Minn 

Do 

Do 

Do 

Near Bigstone City, S. Dak. 

Do 

Do 

Near Milbank, S. Dak 

Do 

Milbank, 8. Dak 

Near Milbank, S. Dak 

Near Twlnbrooks, 8. Dak . . . 

Twinbrooks, 8. Dak 

Stockholm, 8. Dak 

Southshore, 8. Dak 

Do 

Near Southshore, 8. Dak . . . 

Do 

Near Forestville, 8. Dak. . . 
Near Watertown, 8. Dak . . . 

Do 

Do 

Watertown, 8. Dak 

Do 

Do 

Do 

Do 



Permanent bench mark. 



A 

B 

t979W 

5979W 

971 W 

Foss Triangulation Sta 

Foss Ref . Mark 

Ji 

969W 

C 

D 

E 

F 

G 

A 

B 

C 237.7 

Ki.... 239.2 

L« 240.6 

M« 243.0 

Oscarson Triangulation Sta 245. 

Osoaison Ref. Mark 245.0 

N> 2S2.6 

City 252.8 

Oi 252.9 

Pj 257.6 

Qi 282.8 

Ri 264.4 

Si , 264.5 

Tt 269. 6 

Vt 272.7 

Vt 274.5 

Wf 276.2 

X> 277.8 

City 281.7 

Y, 281.4 

Zi I 281. 8 

A| 282.2 

Bt I 283.7 

C, 288.4 

Dt 290.3 

E« 292.0 

Fa 295.0 

0» 295.1 

H, 297.2 

b 305.4 

Jt 309.0 

Ka 310.5 

U 313.0 

U.S. E.l 313.8 

U. 8. E. 2 j 313.9 

U. 8. E.3 314.3 

D 317.3 

E 320.8 

F 322.2 

325.2 

H 333.7 

1 334.6 

J 336.9 

K I 345.0 

L 346.7 

M 360.7 

N 372.7 

O 372.9 

Mound Triangulation Sta 377. 4 

Mound Ref. Mark 377.5 

P 382.0 

Q 393.1 

R 400.5 

8 404.1 

T 406.3 

City! 406.5 

U 406.7 

City 2 406.6 

Watertown MapneUc Sta 406. 7 



Distance 


Distance 


to bench 


to base of 


mark.* 


spur.* 


Itm. 


km. 


220.0 




224.9 


220.0 


227.4 


220.0 


227.5 


220.0 


229.0 


220.0 


230.9 


220.0 


230.9 


220.0 


232.3 


220.0 


235.6 


220.0 


221.3 


221.1 


ni.A 


221.1 


229.2 




232.3 




233.6 




237.2 




237.4 





243.0 
243.0 



406.3 
406.3 



Total dis- 




crepancy 


Observed 


elevation.t 


mark. 




mm. 


m. 


-45.6 


300.0762 


-36.6 


297.6521 


-36.6 


298.8573 


-38.5 


298.6244 


-30.0 


296.0176 


-27.6 


297.1332 


-27.9 


297.2309 


-26.9 


295.8752 


-23.0 


295.6418 


-43.7 


300.4883 


-44.1 


300.4147 


-34.0 


296.8403 


-30.8 


297.3518 


-31.1 


297.1489 


-35.6 


297.4629 


-35.5 


297.8067 


-35.1 


296.8194 


-33.5 


302.1093 


-30.3 


307.3975 


-29.0 


316.0368 


-32.1 


317.4524 


-31.8 


316.6261 


-22.8 


311.1813 


-22.8 


311.0856 


-22.4 


311.2731 


-18.9 


312.3916 


-21.8 


317.3422 


-17.4 


319.2068 


-16.3 


317.6260 


-21.3 


320.7710 


-26.8 


324.9749 


-27.2 


326.5068 


-28.0 


329.3933 


-30.5 


335.7062 


-24.8 


339.1187 


-25.4 


338.7832 


-25.0 


339.0798 


-24.7 


337.9661 


-24.6 


338.8626 


-23.6 


348.4499 


-20.6 


352.9613 


-16.8 


361.2363 


—21.1 


354.3458 


-21.2 


364.4506 


-17.7 


349.7226 


-20.0 


361.9933 


-27.4 


338.6182 


-26.2 


336.6328 


-19.6 


311.7161 


-22.4 


298.6387 


-21.4 


295.4949 


-20.2 


296.2620 


-22.9 


296.9616 


-22.5 


320.1672 


-19.4 


319.9590 


-11.6 


324.8063 


+ 5.7 


349.5011 


+ 8.8 


350.9072 


+ 6.5 


350.8781 


+ 7.0 


377.9558 


+ 6.4 


384.8317 


+ 12.0 


507.2414 


+ 14.6 


567.9649 


+ 14.7 


570.3056 


+ 12.7 


634.7571 


+ 12.2 


626.044U 


+ 10.7 


578.5206 


- 6.3 


544.0300 


- 0.3 


530.4141 


- 4.7 


528.9498 


- 6.0 


530.6563 


- 5.9 


530.8433 


- 6.2 


529.3034 


- 4.3 


530.7187 


- 4.4 


528.7468 



• ♦ From P. B. M. St. Cloud at St. Cloud, Minn. 

t These observed elevations are superseded by the 1907 adopted elevations, given later in this publication, which depend 
on an adjustment, 
t As found. 
{Reset. 
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Principal maximum values of total discrepancy (B—F) in main line. 

1 1 

km. mm. mm. ' km. mm. mm. 

8.2 + 8.] I +0.99 I 192.2 , -74.9 -0.39 

36.7 , -17.8 I - .49 I 359.2 +16.5 +.04 

120.9 -58.2 ' - .48 I Atend406.7 - 6.2 . -.02 



The following elevations for the top of the rail in front of each of the railroad 
stations, xxnless otherwise stated, were determined during the progress of the leveling, 
usually by a single rod reading taken from one of the instrument stations on the 
main line of levels. They are computed upon the same basis as the elevations in 
the preceding tables. 

Elevation of lop of rail in front of railroad atations^ St. Cloudy Minn.^ to Watertown, S. Dak. 

Meters. Meters. 

St. Cloud, Minn 318.34 Tintah, Minn 304.73 

St. Joseph, Minn 331. 93 Crossing of Minnesota, St. Paul and Sault 

Collegeville, Minn 334.15 Ste. Marie Railway 303.07 

Avon, Minn 334.94 Yarmouth, Minn 301.87 

Albany, Minn 366.38 ' Childs, Minn 298.38 

Freeport, Minn 378. 27 ' Fairmount, N. Dak 300. 39 



Meb-ose, Minn 369. 20 

Sauk Center, Minn 382. 47 

West Union, Minn 407. 87 

Osakis, Minn 410. 13 



Blackmer, N. Dak 297. 00 

^^^lite Rock, S. Dak 297. 19 

Wheaton, Minn 311. 12 

Dumont, Minn 317. 89 



Nelson, Minn 417. 54 CoUis, Minn 326. 91 

Geneva, Minn ■ 421.44 , G. N. Crossing, Minn.* 339.22 

Alexandria, Minn 424.33 | Graceville, Minn 338.98 

Garfield, Minn 431.81 | Batavia, Minn 354.41 

Brandon, Minn 423. 10 ; Ortonville, Minn 301.73 

Evansville, Minn 412.83 j Bigstone City, S. Dak 297.09 

Erdahl, Minn.., 386.53 i Milbank, S. Dak....' 349.68 

Thoraboig, Minn 368.14 Sisseton Branch, S. Dak.f 349.58 

Elbow Lake, Minn., Minnesota, St. Paul Twinbrooks, S. Dak 384. 26 

and Sault Ste. Marie Railway station . . . 368. 97 Stockholm, S. Dak 504. 17 

Elbow Lake, Minn., Great Northern Rail- Southshore, S. Dak 568. 03 

way station 364.85 Forestville, S. Dak 568.85 

Hereford, Minn 330.69 [ Ranville, S. Dak 535.23 

WATERTOWN, S. DAK., TO SIOUX CITY, IOWA. 

This line was run by J. B. Miller, Aid, between April 17 and June 30, 1905. Five 
bench marks established the previous year in Watertown were recovered. The 
leveling follows the Great Northern Railway from WatertoAvn to Vienna, S. Dak., 
and the Chicago, Milwaukee and St. Paul Railway through Madison and Sioux 
Falls Junction to Sioux City, Iowa, where three bench marks of the Missouri River 
Commission, already in the level net, were recovered. Connection was also made 

* At junction of Chicago, Milwaukee and St. Paul Railroad and Great Northern Railroad, Graceville, 
Minn. 

fOn Bpur, Sisseton branch of Chicago, Milwaukee and St. Paul Railroad, Milbank, S. Dak. 
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with Triangulation Stations Crane and Hansen; with three other bench marks of the 
Missouri River Commission, near Jefferson, S. Dak., on a line not included in the 
net; with three bench marks of the United States Geological Survey near Harrisburg, 
S. Dak. ; with city bench marks in several towns and with a number of stones mark- 
ing land section comers. Velocipede cars were used except from Watertown to 
Vienna, 25 miles. 

Level No. 8 and rods T and U were used. The lengths of these rods at 0° C, as 
determined by the Bureau of Standards, before and after the leveling, were: 

Date. Rod T. Rod U. 

m. m. 

January. 1905 3. 0015 3. 0014 

Octol)er, 1906 3. 0020 3. 0015 

Measurements of the rods with a steel tape were made in the field, in accordance 
with paragraph 21 of the general instiiictions, and indicated that the change shown 
above occurred near the end of the season. The values of January, 1905, were 
therefore adopted in the computation of the line. The index correction of rod T 
was — 0.67 millimeter and of rod U was — 0.64 milUmeter. 

The direct results of the leveling are shown in the following tables, in which all 
the permanent bench marks are given. 

The differences of elevation between the five bench marks at Watertown, deter- 
mined by the new leveling, agreed with the differences between the same bench 
marks determined in 1904, within the limit of accuracy of the leveling. 

If no distance is given in the fourth column, the bench mark is in the main 
line of levels. If a distance is given in the fourth as well as the third column, the 
bench mark is on a spur, and the distance given in the fourth column shows the 
point at which the spur branches from the main line. 

The elevations are based on an elevation for U, at Watertown, of 529.3034 
meters, as determined by the line St. Cloud to Watertown, and that elevation 
depended on the 1903 adjusted elevations at St. Cloud. 

At Sioux City three bench marks of the Missouri River Commission were recov- 
ered, one of which had been also determined by the Coast and Geodetic Survey in 
1899 on the line Norfolk to wSioux City. In the adjustment of the level net in 1903 
a local adjustment was made of the leveling in Sioux City, and a mean was taken 
of two values of the difference between P. B. M. 399 and B„ as determined by 
a combination of Missouri River Commission leveling and Coast and Geodetic Survey 
leveling. (See page 365 of Appendix 3, Report for 1903.) The determination of 
this difference by the Coast and Geodetic Survey leveling only, from the lines 
Norfolk to Sioux City and Watertown to Sioux City, connecting on the cap of 
P. B. M. 397, differed only 8.6 millimeters from the difference adopted in 1903. 
This difference was, therefore, not changed. The elevations of the intermediate 
bench marks were adopted as determined by the two Coast and Geodetic Survey 
lines, corrected to fit tlie adopted (lifference of elevation, P. B. M. 399— H^^ 
-1.0846 meters. 
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I'laoo. 



TVrrnaneut bench mark. 



Total 

Distance Distance ^^fj^^ ^. 

to bench to base .^""7,^, S^'^D'''\ 

mark.* of spur.* ^^^^^^^ elovation.f 

mark. 



Watertown, S. Dak 

Do 

Do 

Do 

Do 

Do 

Near Grover, S. Dak 

Orover, 8. Dak 

Near CJrover, S. Dak 

Harel.S.Dak 

Do 

Do 

Near Hazel, 8. Dak 

Do 

Near Vienna, S. Dak 

Do 

Vienna, S. Dak 

Near Vienna, S. Dak 

Near Bryant, S. Dak 

Do 

Do 

Bryant, S. Dak 

Do 

Near Bryant, S. Dak 

Do 

Erwln, 8. Dak 

Near Erwin, S. Dak 

Do 

Near Lake Preston. S. Dak. 
Lake Preston, S. Dak 

Do 

Do 

Near Lake Preston, S. Dak. 

Do 

Do 

Do 

Do 

Oldham, 8. Dak 

Do 

Near Oldham. 8. Dak 

Do 

Ramona, S. Dak 

Near Ramona, S. Dak 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Near Madison. S. Dak 

Madison, S. Dak 

Do 

Do 

Do 

Do 

Near Madison, 8. Dak 

Do 

Wentworth. 8. Dak 

Do 

Near Wentworth. 8. Dak .... 

Colman. 8. Dak 

Near Colman, 8. Dak 

Do 

Do 

Do 

Near Kgan, 8. Dak 

Do 

Near Trent, 8. Dak 

Trent, 8. Dak 

Near Trent, 8. Dak 

Dell RapidjJ, 8. Dak 

Do 



U 

, T 

Watertown Magnetic Sta... 

City 2 

Cityl 

V 

W 

X 



Z.. 

Ai. 
Bi. 
Ci.. 
Di. 
El. 
Fi. 
CJi. 
Ill- 



Ji... 
8. C. 
Ki.. 



Ml 

8. C. 2. 
Ni... 

Oi 

Pi 

Qi 

Ri 



Preston. 
Ti 



8.C.3 

Han.sen Triangulation Sta.. 

Hansen Ref. Mark 

Vi 



Wi 
Xi. 
Yi. 
Zu 
Aj. 
Br 



C, 

Di 

, S. ('. 4... 
S. C. 5... 
8. C.6... 



E,. 

: s. c. 7 

, (^ranc Ref. Mark 

(^rane Triangulation 8ta.. 

F« 

, Ga 

Hs 

U 

City 2 ! 

Citv3 

U 

K, 

U 

M, 



N, 

O,. 
Pt. 

Q«. 
Rj. 

Sj.. 
Ts.. 
U,. 
8. ( 
V,.... 

w,... 
x»... 

: citvi 



8. 



km. 

ao . 


km. ! 


mm. 
ao , 
+ as ' 
+ ao 
+ as 

- 1.3 

+ L2 

- as 
+ a2 i 

- 4.2 

- 4.7 

- 6.9 1 

- &9 

- ae 

- a2 

- 1.4 

- a9 

- L3 

+ 2.5 
+ 2.0 
+ 2.2 
+ a9 

+ 1.8 

+ L6 
+ 1.6 
+ 1.5 

- 9.5 
-11.3 

- &5 

- 7.1 
-12.1 
-12.0 

-a. 7 

-14.5 

-lao 
-ia4 ' 

- as 
+ ai 
-lai 

- 8.6 

- a9 

- 1.5 

- 1.1 

- 1.1 
+ a2 

- 2.2 

- 7.4 

- L3 

+ a2 

+ 5.7 
+ &0 
+ 5.7 
+ 9.8 
+ 9.4 
-14.3 
-15.4 

- 7.9 

- 8.3 

- 8.6 

- 8.6 
-14.5 
-14.1 
-11.1 

- 9.4 

-ia9 
+ a7 

- 2.4 

- a8 

- 2.2 

- a2 

+ 5.4 
+ 6.3 
+ .5.6 
+ 6.4 
+ 4.7 
+ 9.3 

+iao 


m. 
58Ql 9034 


as 
ai 
a2 
a4 

L3 1. 


ao 
ao 
ao 
ao 


fiaa5573 
fi2&74fi2 
5Sa7184 
53a 8460 
52a 8739 
632.6004 


14.3 . 


1 


16.2 . 




53a 7217 


2L3 . 




52a 7667 


27.1 . 




638.8617 


27.1 . 




63&8019 
636.7096 


27.3 . 




sai . 




64&d060 


3a3 . 




546.2835 


36.0 . 




546i3384 


37.8 . 




558.0660 


38.5 . 




558.0688 


42.3 . 




554.0860 


49.9 . 




568.6443 


50.2 . 




658b 7630 


50.7 - 




662.7976 


52.0 . 




562.2720 


52.2 . 
5a4 . 




564 6241 
667. 7975 


56u9 . 




547.0811 


64.6 . 




56&Q226 


6a5 . 




561.1435 


68.3 . 




66a 4881 


77.8 . 




519.3682 


8a2 . 




625.6800 


80. 4 '. 




624 3384 


80.7 . 




524 2966 


82.0 . 




62a 6548 


87.4 . 




616.1344 


88.5. 
9L4 
91.6 
97.7 . 


87.4 
87.4 , 
87.4 1 


622.4833 
529.4661 
627.2486 
524 7033 


98.0 . 




526.4999 


loai ,. 




527.0943 


102.9 . 




527.5333 


Iia7 . 


1 


649.8832 


iia9 . 




649.0670 


114 9 




548.3860 


117,8 . 




54L9363 


122.0 . 




52a 9253 


12a 4 
125il 
126^7 
128.2 
129.8 
133.1 
133.7 
126.9 ,. 


122.0 
122. 
122.0 
122.0 
122. 
J 22.0 
122.0 


527. 3161 
53a 4831 

547. vvs; 

56a 7927 
568.8579 
553.44a5 
565.6989 
528.5351 


129.0 '. 




513.5113 


130.3 . 




510.3205 


130.4 
130.5 
130.3 . 


130.3 
130.3 


511. 1399 
509.6927 
509.4736 


134.1 




621.5461 


136.0 . 




520.0748 


142.1 . 




516.8300 


142.7 . 




516. 3142 


144.4 . 




512.3100 


155.0 . 




517.1125 


158.3 .. 




517.7354 


159.3 




524. 4044 


160.6 .. 




512.8.'i6S 


161.4 




506. Oia") 


168.0 .. 




461.6S5N 


171.8 




4»>1.0129 


173.4 .. 




t'iS. 3989 


175.6 .. 




4.".7. 4740 


179.5 .. 




454 4089 


186.9 .. 




456.4423 


187.0 .. 




457. 4987 



* From U. at \Vat4?rtowii. 8. Dak. 

t These obs(»rvod elevations are siiporse<ied by the 1907 adopt4*d elevatioiLs, given later In this publication, which dep<»nd on 
an adjustment. 
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26 PRECISE LEVELING IN THE UNITED STATES, 1903-1907. 

Results o/levelingy Watertowrij S. Dah., to Sioux City, Iowa, 1.905— Continued. 



Place. 



Permanent bench mark. 



Dlstanoo 
, to bench 

! mark.* 



I Total 
Distance; <i^J5I^ 
to base .^^^s^t 

mark. 



Observed 
elevation .f 



DeU Rapids, S. Dak 

Do 

Do 

Near Dell Rapids. S. Dak. 

Do 

Do 

Baltic. S. Dak 

Near Baltic, S. Dak 

Do 

Do 

Renner, 8. Dak 

Do 

Near Sioux Falls, S. Dak. . 

Do 

Sioux Falls, S. Dak 

Do 

Do , 

Do 

Do 

Do 

Do 

Near Harrisburg, 8. Dak. . 

Do 

Do 

Harrisburg, S. Dak 

Near Harnsburg, 8. Dak. . 

Do 

Do 

Near Canton, S. Dak 

Canton, 8. Dak 

Do 

Beloit, Iowa 

Do..' 

Near Beloit, Iowa 

Near Elm Springs, Iowa. . . 

Fairvlew, 8. Dak 

Near Fairview, 8. Dak 

Do 

Do 

Near Austin, Iowa 

Hudson, S. Dak 

Do 

Near Hudson, 8. Dak 

Do 

Near llawarden. Iowa 

Do 

Calliope, Iowa 

Hawarden, Iowa 

Do 

Near Hawarden, Iowa 

Do 

Do 

Chatsworth, Iowa 

Do 

Do :. 

Near Chatsworth, Iowa 

Near Akron, Iowa 

Akron, Iowa 

Do 

Near Akron, Iowa 

Do 

Near Westfleld, Iowa 

Do 

Do 

Do 

Do 

Do 

Near Elk Point 8. Dak.... 

Elk Point, 8. Dak 

Near Elk Point, S. Dak.... 

Do 

Do 

Jefferson, S. Dak 

Do 

Do 

Do 



Y, 

City 2 

Zj 

A, 

B, 

8. C.9 

C, 

Da 

E, 

Fa 

G, 

H, 

I. 

J» 

City 1 

Clty2 

City 4 

La 

City 3 

U. 8. Q. 8. Ast. Sta. 

Ka. 

14S4YNKTN 

Ma 

Na 

Oa 

1419YNKTN 

Pa 

Q« 

Ra 

8, 

T, 

A 

B 

C 

D 

Ua 

Va 

Wa 

Xa 

E 

Ya 

Za 

A^ 

B4 

F 

G 

H 

I 

City 

k! !!!!!!! !!!!!!!!!!! 

L 

M 

N 

o 

p 



City 

S 

T 

u 

V 

w 

X 

Y 

z 

C4 

p. B. M. 

D4 

E^ 

F^ 

G* 

P. B. M. 

H4 

I< 



km. I 
187.1 

187.1 I, 
187.6 . 

188.8 . 
190.4 '. 
192.0 
195.5 
197.0 . 
198.7 

199.9 , 

208.3 I 

208.4 i 
214.9 I 

216.5 ' 
219.0 

219.4 I 

219.5 ; 

219.6 ! 

219.8 I 
220.1 

220.9 I 
228.3 I 
228.6 

230.2 < 
235.0 
23.5.8 
236.7 
240.2 
248 8 
252.5 
252.6 
256.6 
256,3 
258.8 
260.8 
266.7 
267.5 
2683 
269.3 
274.3 

277.5 i 
277.8 
279.2 
283.2 
287.2 
290.7 
292.0 
293.7 
293.8 
294.9 
297.3 
299.0 
302.6 
303.6 
303.7 
306.0 
313.0 
314.4 
314.4 
316.1 
318.8 
322.5 
323.5 
325.0 
326.6 
327.5 
328.5 
:«3.0 
.335.1 
:i34.9 
3.37.2 
341.6 
346.3 
346.7 
347.1 
347.7 



km. 



219.4 I 



227.5 



235.0 



mm. 
+ 8.2 
+ 8.3 
+ 7.3 
+ 9.9 
+10.0 
+ 9.0 
+14.6 
+16.5 
+13.2 
+13.6 
+19.6 
+ 19.8 
+21.3 
+186 
+17.9 
+18 3 
+18.6 
+18.7 
+ 18 4 
+186 
+183 
+10.0 
+14.7 
+ 16.6 
+ 11.3 
+13.0 
+ 9.8 
+10.7 
+ 12.7 
+ 8.8 
+ 9.4 
+ 0.6 
- 0.6 
+ 3.1 
+ 0.4 
-11.9 
-14.2 
-13.6 
-13.6 
-16.6 
-180 
-20.4 
-20.4 
-23.1 
-21.9 
-26.9 
-29.9 
-30.2 
-29.2 
-29.2 
-30.8 
-30.6 
-341 
-35.7 
-36.4 
-35.9 
-36.6 
-37.5 
-37.5 
-34.2 
-31.9 
-36.9 
-40.6 
-39.5 
-40.0 
-37.9 
-37.3 
-;J6.7 
-35.3 
-33.8 
-37.1 
-44.6 
-46.4 
-45.6 
-46.2 
-45.1 



m. 
457.0108 
467. 1910 
453.9774 
454.9503 
460.2333 
449.3096 
449.2508 
445.0894 
443.3216 
442.6277 
438.4030 
437.8394 
434.1489 
433.4261 
426.0957 
427.6378 
427.3682 
4287372 
430.6378 
434.5951 
427.3449 
452.4681 
450.8656 
441.9238 
435.7387 
432. 7091 
422.7742 
424.4467 
408.7086 
388.3408 
386.8119 
379.4990 
380.3322 
377.1380 
390.4494 
370.3458 
368.6674 
869.5850 
367.5695 
366.1273 
373.0150 
372.5993 
309.8590 
365.7916 
360 7244 
350. 1674 
360.4103 
360. 1316 
359. 1244 
357.7003 
357.2710 
355. 4710 
362.4360 
363.7863 
354.3705 
352.1129 
347.3250 
349.6566 
349.3064 
346.6236 
346. 1666 
344.4646 
344. 6676 
342.2320 
343.8434 
340.6344 
341.0578 
342.0973 
342. 5893 
343. 4567 
342.2015 
340.3462 
339.4658 
338.3428 
340.-2402 



♦ From U, at Watertown, 8. Dak. 

t These observed elevatlous are superseded by the 1907 adopted elevations, given later in this publication, which depend 
on an adjustment. 
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I*lace. 



J*(>rmanent bench mark. 



Distance 
to bench 
mark.* 



Total 
°to^& '^"^ I ""served 

mark. 



Near Jefferson, 8. Dak J* 

Do K^ 

McCook, S. Dak L^ 

Do P. B. M. »r' 

Near McCook, S. Dak M^ * 

Do * N4 

Near Sioux City, Iowa P. B. M. 399 

Do P. B. M. 398 

Do P. B. M. 397 

Do Top of cap over same. 



km. 
349.0 
351.0 
354.3 
355.0 
355.9 
358.1 
358.4 
358.5 
361.9 
361.9 



ktn. fntfi. 

-47.6 

-48.1 

-46.9 

-42.6 

-44.3 

-47.8 

-47.3 

-47.4 

-49.9 

-49.9 



Principal maximum values of total discrepancy (B—F) in main line. 



Distance. 



B-F. 



B-Fper 
kilometer. 



Distance. 



B-F. 



B-F per 
kilometer. 



m. 
339.6042 
338.6860 
337.7964 
337.0906 
337.7638 
336.3768 
336.0462 
336.4017 
836.6346 
336.8682 



Jlrm. 
24.9 
46.6 I 
84.3 I 



mm. 
- 6.3 
4- 7.6 
-14.6 



mm. 
-0.26 
+ .16 

- .17 



km. 

129.0 

210.5 

At end 361. 9 



mm. 
-16.4 
+23.5 
-49.9 



mm. 
-0.12 
4- .11 
- .14 



The following elevations for the top of the rail in front of each of the railroad 
stations named, unless otherwise stated, were determined during the progress of the 
leveling, usually by a single rod reading taken from one of the instrument stations on 
the main line of levels. They are computed upon the same basis as the elevations in 
the preceding tables. 

Elevation of top of rail in front of railroad station, Watertoum, S. Dak., to Sioux City, lotva. 

Meters. Meters. 

Watertown, S. Dak 525. 15 Dell Rapids, S. Dak 454. 31 



Grover, S. Dak 53L42 

Hazel, S. Dak 537.65 

Railroad crossing, t Vienna, S. Dak. .• 558. 06 

Vienna, S. Dak., Chicago, Milwaukee and 

St. Paul station 558.22 

Bryant, S. Dak 562.40 

Erwin, S. Dak 567.50 

Lake Preston, S. Dak 525.20 

Railroad Crossing, S. Dak.§ 525.95 

Oldham, S. Dak 524. 88 

Ramona, S. Dak 549. 32 

Madison, S. Dak 509. 22 

Wentworth, S. Dak 516.96 

Colman, S. Dak 517.56 

Trent, S. Dak 458. 11 



Crossing Big Sioux River, S. Dak.|| 456. 06 

Baltic, S. Dak 448. 60 

Renner, S. Dak 438.67 

Sioux Falls, S. Dak 425.16 

Harrisburg, S. Dak 435.58 

T. 99N., R. 49W.: 

Section line between 7 and 18** 426. 22 

Section line between 18 and 17** 425. 26 

Section line between 29 and 28** 431. 96 

Section line between 33 and 34** 420. 89 

R. 49 W., line between townships 99 and 

98 ** 420. 30 

T. 98N., R. 49W.: 

Section line between 2 and 11** 409. 81 

Section line between 14 and 23** 387. 67 



* From U, at Watertown, S. Dak. 

t These observed elevations are superseded by the 1907 adopted elevations, given later in this 
publication, which depend on an adjustment. 

t Crossing of Great Northern and Chicago, Milwaukee and St. Paul railways. 

§ At crossing of Chicago and Northwestern and Chicago, Milwaukee and St. Paul railways; north- 
west frog. 

II 9.45 meters above water. 

** On rail at point where railroad crosses line. 
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28 PRECISE LEVELING IN THE UNITED STATES, 1903-1907. 

EUvatitm of top of rail in front of railroad staiion, Watertown, S. Dak., to Svrua- City, /ou'a— Continued. 

MetetB. Metflis. 

Canton, S. Dak 380.19 Chataworth, Iowa 364.19 

Beloit, Iowa 380.61 Akron, Iowa 349.04 

Fairview, S. Dak 370.58 i Westfield, Iowa 344.94 

Hudson, S. Dak 372. 34 | Elk Point, S. Dak 344. 00 

Calliope, Iowa 360.33 , Jefferson, S. Dak 340.77 

Hawarden, Iowa 359.33 i McCook, S. Dak 338.71 



This line was run by F. IT. wSewall, Aid, frcini April 14 to April 17, 1905. The 
purpt)HO was to connect the leveling of the Baltimore and Ohio Railroad from Wash- 
ington to Baltimore with sea level at Fort McHenry, Baltimore. Satisfactory connec- 
tion was made with two bench marks of the Baltimore and Ohio Railroad line and with 
the 10-foot mark of the gauge at Fort McHenry. The line followed the track of a 
branch of the Baltimore and Ohio Railroad. Connection was made with the city 
leveling of Baltimore through City B. M. 1181 and checked by the connection of the 
Baltimore and Ohio Railroad leveling on City bench marks 1288 and 1240. 

Level No. 7 was used and rods V and W. The lengths of these rods at 0° C, as 
determined by the Bureau of Standards, were: 

Date. Rod V. Rod W. 

fit. m. 

Jiiimary, 1905 3. tWU 3. OOlfi 

1 )wu«inl)flr, 1905 3. 0014 3. 0021 

For the computation of this line the January determination, 3.00135 meters, 
or an excess of 0.45 millimeter per meter, was adopted. For the measurements 
of the rods in the field and the reason for the adoption of the above values, see 
the lino Chicago Junction-Deshler, following. 

The index correction for both rods was —0.4 millimeter. 

Determination of mean sea level. 
The results of the tide observations at Baltimore are as follows: 



Tx„»^ Mean sea level on Resid* 

^^^' tide staff. uals. 

fret. m. mm. 

July 1, 1902, to June 30, 1908 4.2686 1.3011 -56.1 

Julyl. 1903, to June 30, 19M 4.0290 1.2280 +17.0 

J uly 1, 1904. to June 30, 1905 3- 9616 1. 2075 +37. 5 

JiUy 1. 1906, to June 30. 1906 4. 0792 1.2433 +1.7 

The mean is 4.()84(> feet =1.2450 meters±13.5 miUimeters. 
The elevations in the following tabulation depend on this determination for 
mean sea level. 
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Permanent bench mark. 



Dis- 
tance 

to 
bencli 
mark. 



Total 

dls- 

Dis- crep- 

tanee ancy Observed 
to base (B-F) elevation, 
of spur. at 
bench 
mark. 



km. km. mm. 

Qauge— lOfoet 0.0 0.0 

Ti<lal2 ai +0.3 

TIdall 0.2, +1.2 

Tidal3 0.3 +2.2 

Tidal4 0.5 -0.1 

CityllSl f. 1.7 i -2.3 



Permanent l)enrh mark. 



Dis- 
tance 

to 
bench 
mark. 



m. 

1.8030 L 

1.4098 M 

1.3540 B. &0. 40. 

2.7733 B. &0.38. 

8.8933 B. <bO. 37. 
9.3335 



Total 
dis- , 
Dis- crep- 
I tance ancy , Observed 
to base (B-F) elevation, 
of spur. at 
bench 
mark. 



km. km. mm. 

3.1 -3.4 

5.1 -6.0 

5.9 I 5.1 -7.2 

7.1 -1.8 

7.6 -0.7 



m. 

21.3121 
2.7411 
7.6634 
6.5034 

11.2064 



CHICAGO JUNCTION TO DESHLER, OHIO. 

This line was run by E. H. Pageiihart, Aid, between April 25 and June 7, 1905, 
and rerun between October 31 and November 25, 1905; part of the Reveling durmg 
the first month of the sprmg season was done by F. H. Sewall, Aid. 

Connection was made at Chicago Junction with five bench marks established 
by the Baltimore and Ohio Railroad. The leveling then followed that railroad, 
except where it was iiecessarj^ to follow the highway in order to connect with Geolog- 
ical Survey bench marks, to Deshler, Ohio, where connection was made with two 
bench marks established by the Coast and Geodetic Survey in 1899 on the line 
Gibraltar to Cincinnati. Connection was also made with ten bench marks of the 
United States Geological Survey primary work along this line. 

For the initial bench mark, B. & O. 507, the elevation 277.3303 meters, deter- 
mined by the Baltimore and Ohio Railroad, was adopted. The elevation of I^, at 
Deshler, upon this basis, was found to be 215.8402 meters, differing 1.5252 meters 
from the elevation determined by the adjustment of 1903.* This discrepancy was 
shown by the field computation. Mr. Pagenhart then sent liLs computation to the 
office and proceeded to Minnesota. The office revision of the leveling showed no 
error in the field computation. Two profiles of the railroad track were made, one 
from the height of the instniment at each instrument station and one from the 
elevation of the foot of the rod, the instmment usually being placed on the railroad 
track and the rod usually being held on the railroad rail. It is believed that this 
test will serve to detect any blunder as large as 1 meter. No such blunder was shown. 

Mr. Pagenhart was then directed, upon completing Ids line in Minnesota, to rerun 
the Chicago Jun<'tion-Deshler line in onler to make certain whether the discrep- 
ancy was due to any mistake in this line. From a study of the leveling and all the 
available checks it appeared that there was more possibility of a inistake on certain 
portions of the line than on others. Over these portions, therefore, a regular double 
line, in strict accordance with the general instructions, was run. No mistake 
wiis foimd. The remaining portions were then rerun by a single line, part being run 
in the forward and [)art in the backward direction. Between the points where the 
])revious line had left the railroad and followed highways to connect with certain 

* See Appendix 3, Report for 1903, p. 532. 
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Ignited States Geological Sun^ey l)enc.h marks, two lines were run, one over the rail- 
road and one over the Jiighway. 

Precise level No. 7, <»ne of tlie piesent ty})e, and rods V and W were used on 
both runnings. The lengths of these rods, at 0° (■., as determined hy the Bureau 
of Standards, were: 

Date. Rod V. Rod W. 

m. m. 

January, 1905 ». OOU 3. 001 li 

December, 1905... 3. 0014 3. 0021 



These measures indicate that the rods increased in length during the season. 
The rods were measured in the field with a steel tape in accordance with paragraph 
21 of the general instructions. The results of these measurements for the whole 
season are shown in the following table: 

Field viecLsureinents of rods. 
[Reduced to 0** CenUgrade.J 



Date. Rod v. Rod W. Date. Rod V. Rod W. 



At Baltimore, Md.: m. . m. On Evausville-Stephen line Continued. m. m. 

-\prII14 3.0009 3.0015 Aprils 3.0013 3.0021 

April 14 3.0016 3.0022 



On Chicago Junction-Deshler line: April 21 3.0016 3.0021 

.\prU25 3.0013 1 3.0019 Sept. 5 , 3.0015 3.0022 

May 17 3.0014 ; 3.0020 Sept. 16 3.0016 3.0023 

May29 3.0012 3.0016 — 

Mean 3.0015 3.0021 



Mean 3.0013' 3.0018 



On Chicago J unction- De^ihler line: 



On EvansvlUe-Stephen line: Oct. 31 3.0017 3.002t) 

Jime21 3.0015 3.0020 Nov. 10 3.0014 3.0022 

June30 3.0013 3.0021 Nov. 27 3.0013 3.0021 

Julyl4 3.0014 3.0020 ._ _ 

July 26 3.0015 3.0023 Mean 3.0915 3.0023 



From these measurers it appears that the change found by the Bureau of 
Standards is confirmed and seems to have taken place some time after the end of 
the first running of the Chicago Junction-Deshler line and before the beginning of 
the second running. It was decided to use the Januaiy determination for the Balti- 
more work, done in April, 1905, and for the fii'st ninning of the Chicago Junction- 
Deshler line; to use the December determination for the second i-unning of the 
Chicago Junction-Deshler line, and to u.se a mean of the two for the Evansville- 
Stephen line. Hence the various adopted values are: For Baltimore line, 3.001.'^') 
meters, or an excess of 0.45 millimeter per meter; for Chicago Junction-Deshler, 
3.00135 meters, or an excess of 0.45 millimeter per meter: for P>vansville-Stephen, 
8.00155 metei*s, or an excess of 0.52 millimeter per meter; and for (^hicago Junction- 
Dcvshler, rerunning, 3.00175 meters, or an excess of 0.5S millimeter f)er meter. The 
index correction for both rods on all lines was -0.4 millimeter, determined on 
December 12, 1904. 

The tabulation of the spring line is given in the usual form, followed by a table 
showing the results from both spring and fall lines and the adopted obsen'ed eleva- 
tions, the resulting elevations from the two lines being combined with the weight 
of two for the spring line and one for the fall line. 
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Place, 



Permanent \rench 
mark. 



Distance 
to bench 
mark* 



l^istanco 
to base 
of spur.* 



Near Boughtonville B. & O. aUXi. 

Near Chicago Junction B. & O. .504. 

Do .• B. & 0.505. 

Do B. & O. sot). 

Chicago Junction B. & O. 507. 

Do Fb. 

Do Oft 

Do Ill 

Near Chicago Junction U. 



h.. 

U.. 
Mi. 
Ni. 

05, 



Do.. 

Do.. 
Siam 

Do 

Near Siam . 

Scipio 

Near Repul)lic i 850 Republic . . . 

Do I 883 Col 

Do I P& 

Near Seneca Qs 

Near Tiffin R* 

Do S» 

Tiffin 757 Col 

Do 776 Tiffin 

Do Tj. 

Near Tiffin IT5 

Near Baaoom Vs 

Do W» 

Bascom 776 Bascom 

Do 766 To! 

Near Bascom X* 

Near Fostoria Y5 

Do Zs. 

Fostoria 778 Fostoria 

Do A«. 

Do Be 

Near Fostoria 1 C«. 

Near Godsend Di 

Near Bloomdale 740 Tol 

Do E« 

Do 749 Bloomdale.. 

Bloomdale F«. 

Near Bloomdale Ge. 

Buirdstown Us 

Galatea U 

North Baltimore Je 

Near North Baltimore 726 Tol 

Do K« 

Do W 

Do Ml 

NearHoytville Nj. 

Do Oe 

Near Deshler p.. 

Deshler Ii 

Do Ifi 



km. km. 

-7.0 

-4.9 

-3.0 

-1.2 

0.0 

a3 

a9 

1.0 

4.5 

5.8 

8.8 

14.2 

14.6 

lao ' 

22.7 

26.6 ! 

27.3 : 

28.7 ! 

33.9 , 

36.7 

4a I 

41.4 

42.1 

4a 1 

4a5 

^49.6 

51.0 , 

S2.6 I 

62.9 , 

S6u7 

69.6 

61.2 :.. 

64.8 

65.9 

66l4 

7a 3 

75.1 

7a 3 

77.6 

7H.7 

79.1 

8a9 

8a9 

87.0 

9ao 

91.0 

9a9 

92.6 

94.2 

97.5 

100.7 

107.4 

109.0 

109.3 



Total 




discrep- 




ancy 


Observed 


(B-F*)at 


elevation.! 


liench 




mark. 




mm. 


m. 


+ 1.0 


289. 1974 


+ 5.6 


28a 6368 


+ a3 


284,4022 


ao 


281.4092 


ao 


277.3303 


+ 1.6 


27&3608 


+ 2.9 


281.8644 


+ a2 


280.7060 


- 4.3 


27&6602 


- 2.8 


27a 1667 


- 5.4 


279.5819 


+ 1.7 


289.0266 


+ 2.1 


289.6096 


+ 1.1 


289.4943 


+ 6.6 1 


281. 6741 


+ 6.6 ' 


26a 7312 


+ 2.8 , 


267.9831 


ao . 


264.3667 


- 1.6 1 


249.1986 


+ 1.3 


239. 4741 


+ 2.4 ' 


23a 8971 


+ 1.7 ' 


229. 6103 


+ ao 


234.8081 


+ a2 


224 6079 


- 42 


23a 6067 


- 616 


231.6907 


- ai i 


236.6079 


- 1.4 


235.1766 


- 2.8 


232.3619 


- a2 


232.6864 


- 3.4 


232.4820 


+ a2 


232.6603 


+ 6.7 1 


23a 1801 


+ a2 


23a 6601 


+ as , 


237.1002 


- 7.6 


234 2712 


- 2.9 1 


228.4383 


- ao 


224 2237 


- 2.0 1 


2249401 


- a2 ; 


227. 0121 


+ 2. 1 1 


227.7637 


- 1.7 ' 


22&6386 


- 7.7 1 


22a 8039 


-15.2 , 


22a 2087 


-ia2 1 


222.2101 


-12.2 , 


219. 9631 


-16l5 ' 


22a 2419 


-16.9 


217. 1214 


~2a9 


21a 4294 


-20.3 


2141494 


-22.4 


214 66S8 


-17.7 


21&3618 


-19.6 


216l8402 


-19.1 


21a 0168 



Principal maxi/aum values of fatal discrepancy {B—F) in mnin line. 



Distance. 



B F. 



B - F per 
kilometer. 



Distance. 



B F. 



B- Fper 

kilometer 



km. 
7 2 
23.7 
.30.2 
42.1 



mm. 

7,0 

f8.fi 

-.3.2 

+ao 



mm. 

4 .36 

.11 

4.07 



km. 

48.2 

(»4. S 

100.7 

.Vt end 109.3 



4 0.7 
-22.4 
-19.1 



mm. 
.16 

4 10 
-.22 
-.17 



♦From B. dE O. 607 at Chicago Junction. 

t These observed elevations are superseded by the 1907 adopted elevations, given later in this publication, which depend on 
an adjustment. 
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The following elevations for the to]) of the rail in front of each of the raihoad 
stations named were determined during the j)rogress of the leveling, usually by a 
single rod reading taken from one of the instrument stations on the juain line of 
levels. These elevations are based on the 1907 adopted elevation for J, at Deshler, 
namely, 217.3654 meters, and are not on tlie same basis as the elevations in the 
preceding tables. 

Elevation of top of rail in/rmU of railroad stations, Chicago Junction to Den/iler, Ohio. 

Meiers. Mot»Ts. 

Chicago Junction 279. 06 Godsend 230. 47 

Siam 290.62 Bloomdale 228.68 

Republic 268.62 Bairdstown 225.61 

Seneca 252.97 Galatea 222.76 

Tiflan 229.06 North Baltimore 223.48 

Baecom 236. 19 Hoytville 218. 69 

Foetoria 237. 47 Deshler 21 7. 53 

In the following table are showTi the results from the spruig and fall lines. 
The distances are taken from the spring line. In the sixth column is given the 
number of runnings in the fall line connecting each bench mark with precetling 
ones. The last column gives the mean elevation from the two lines combined with 
the weights 2 to 1. All etevations are based on 277.3303 meters for bench mark 
B. & O. 507. 

CoTfibined results of two runnings of line, Chicago Junction to Deshler, Ohio. 



Place. Bench mark. 



Near Boughtouville B. & O. n()3 

Near Chicago Junction 1 B. & O. .W4 1 

Do ' B. & O. Wo 

Do , B. & 0.500 

Chicago Junction B. & O. 507 

Do Fft 

Do Gs 

Do Hs 

Near Chicago Junction Jj 

Do Jo 

Do Ki 

Slam Li 

Do Mj 

Nt»ar Siani N^ 

Sci pio ( ):. 

Near Hopuhlic. Kfrf) KrpiihlU- 

Do SS3 Col 

Do \\ 

s»>ueca Qi, 

NivirTiftln H- 

Do 8^ 

Tiniri 757 Col 

Do 775Timn 

Do T. 

Near Tiirm T'i 

Near Bascom Va 

Do W& 

Biksconi 770 Bascom 

Do 7W> To! 

Near Bascom Xj 

Near Fostoria Y» 

Do Zs 

♦ These observed elevations are superseded by the 1907 adopted elevations, given later in this publication, which depend 
on an adjustment. 



Distance 


Elevation. 


No, of 


Differ- 


Mean ele- 


from 
B. <&0. 

507. 


Spring lino. 


Fall line. 


run- 
nings 
in fall 

line. 


ence 
fall line- 
spring 
lino. 


vation 
3 spring 
+ S fall.* 


km. 


m. 


m. 




mm. 


m. 


-7.0 


289. 1974 
283.63f.8 
284.4022 
281.4092 
277.3303 








Mh 1974 


-4.9 








283.6368 


-3.1 








284. 4022 


-1.2 








281. 4092 


0.0 


277. 3303 




-4-0.0 


277. 3303 


0.3 


27S.350S 


278. 3.515 


2 


+ 0.7 


278. 3510 


0.9 


281.8644 


281.8620 . 


3 


- 2.4 


281. 8636 


1.0 


280.7060 


280. 7065 


2 


- 0.5 


280. 7058 


4.5 


276. 6602 


276.6607 


4 


4-0.5 


276. 6604 


5.8 


276. 1557 


276. 1558 


2 


+ 0.1 


276. 1557 


8.8 


279. 5819 


279. .5890 


2 


-1-7.7 


279. 5845 


14.2 


289. 026.5 


289. 0379 


9 


-f-11.4 


289.0303 


14. G 


289. 6996 


285). 7099 




+ 10.3 


289.7030 


is.o 


289.4943 


2X9. 5062 




4 11.9 


289.498;j 


22. 7 


28J.5741 


2Kl.rvS67 




-f 12. 6 


281.5783 


26.5 


2ti0. 7312 


'Ml 74S«i 




+ 17.4 


260. 7370 


27. 3 


267.9831 


2t»S. 00 U» 




+ 17.9 


267. 9891 


2X. 7 


264. 3667 


264.3831 




+ 16.4 


264. 3722 


:w. 9 


249. 1086 


249.21«» 




4 18.3 


24P 2047 


;«.. 7 


239. 1741 


239.491.3 




f 17.4 


2.VJ. ilW 


•10. 


230.8971 


•2:j0.9102 




4 13. I 


2:j«1.9015 


41.4 


229. 6l(X^ 


•229. 6200 




+ 9.7 


229.6135 


42. 1 


234. 8081 


234.81.S8 




\ 10.7 


234.8117 


43.1 


224. 5979 


224. 6107 




4 12. S 


224. W22 


40.5 


230. 5067 


■230. 52G0 




4 19. 3 


230. .5131 


49. ft 


231.5007 


231.620S 




f30.1 


231.6007 


51.0 


235.6979 


235.7315 




+ 33.6 


235.7091 


52. C 


235. 1755 


235. 2004 




+33.9 


235. ISiiH 


52.9 


232. 3619 


232. 4040 


3 


+ 42.1 


232. 37.-iO 


56.7 


232.6854 • 


232.7312 


3 


4 45.8 


232. 7007 


SO. 6 


232. 4820 


232. 5274 


3 


+ 45.4 


232. 4971 


61.2 


232.6503 : 


232. 7017 


3 


+51.4 


232. 6674 
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Place. 



Bench mark. 



I 



^. ^ Elevation. 

Distance 

from 
B.<ScO. 

507. Spring line. Fall line. 



No. of Dljw- Meanelc- 

nin^ famine- ,\«„X 
in fall sprlnj? \.f^-^- 



line. 



fine.' +f'*»> 



Fostorla 778 Fostoria ' 

Do ! A, 

Do Bi 

Near Fostoria C« 

Near ChxSsend D« 

Near Bloomdale 740 Tol 

Do Ee 

Bloomdale 749 Bloomdale 

Do '. Ft 

Bairdstown Ha 

Galatea ' la , 

North Baltimore J« ! 

Near North Baltimore ' 726 Tol i 

Do ' Ka 

Do U 

Do Mc 

NearHoytviUe Na 

Do Oe 

Near Deshler P« 

Deshler Ii , 

Near Deshler Hi 

Belmore J i , 



km. 
64.8 
6&9 I 
66.4 
70.3 ; 

75.1 ' 
76.3 
77.6 
78.7 
79.1 
83.9 
87.0 
90.0 
91.0 , 
90.9 I 
92.6 

94.2 I 
97.5 I 

100.7 ' 
107.4 
109.0 . 

109.3 ' 

109.4 I. 



m. 
236.1801 
236.5501 
237.1002 
234.2712 
228.4383 
224.2237 
224.9401 
227.0121 
227.7637 
223.8039 
220.2087 
222.2101 
219.9631 
220. 2419 
217. 1214 
216.4294 
214. 1494 
214.6688 
215. 3618 
215.8402 
216.0158 



m. 
236.2419 
236.6158 
237.1662 
234.3271 
228.4995 
224.2843 
224.9995 
227.0706 
227.8234 
223.9631 
220.2737 
222.2695 
220.0173 , 
220.3005 
217. 1786 
216.4882 
214.2135 
214.7405 
215.4393 
215.9186 
216.0930 
223.0950 



mm. 
+61.8 
+65.7 
+66.0 
+65.9 
+61.2 
+60.6 
+ 60.4 
+58.5 
+60.7 
+60.2 
+65.0 
+60.4 
+ 54.2 
+58,6 
+57.2 , 
+ 58.8 , 
+64.1 
+71.7 
+77.5 
+7a4 
+77.2 



m. 
236.2007 
236.5720 
237. 1222 
234.2808 
228.4587 
224.2439 
224.9699 
227.0316 
227.7836 
223.9170 
220.2304 
222.2299 
219.9612 
220.2614 
217. 1405 
216. 4400 
214. 1708 
214. 6927 
215.3876 
215.8663 



J 



Taking ±0.8 millimeter as the probable error of 1 kilometer of double line (see 
page 15) the probable error of 1 kilometer of single line is ±0.™"8^2= ±11 
millimeters, and the probable error of the diflFerence between the two determi- 
nations of Ii at Deshler is ±13 millimeters. The difference foimd was 78.4 milli- 
meters, which is more than five times the probable error and indicates the presence 
of some small systematic error in the leveling. 

The systematic error is, however, much too small to be of any importance in 
connection with the discrepancy of 1.5252 meters found at Deshler. 

EVANSVILLE TO STEPHEN, MINN. 

This line was run by E. H. Pagenhart, Aid, between June 17 and September 16, 
1905, over the Great Northern Railway. No velocipede cars were used. Connection 
was made with the following triangulation stations: Dalton, Dalton Astronomic Sta- 
tion, Indian, Bamesville, Borup, Wicklow, Andover, Sherack, Argyle, and Stephen 
West Base. 

Precise level No. 7 and rods V and W were used. The adopted mean length of 
these rods was 3.00155 meters, or an excess of 0.52 millimeter per meter. For the 
measurements of the rods by the Bureau of Standards and in the field and the reasons 
for adopting the above value, see page 30. The index correction of both rods 
was —0.4 millimeter. 

The elevations in the following table depend on an elevation for Ti at Evansville 
of 414.5425 meters, as determined on the line from St. Cloud to Watertown, which 
in turn depended on the 1903 adjusted elevations at St. Cloud. 

The new differences of elevation between bench marks Tj, S,, and Qj agreed with 
the differences obtained in 1904 within the limit of accuracy of the leveling. But 
the new leveling showed that bench mark R, had moved since 1904. The difference 

* These observed etevations are supeiseded by the 1907 adopted elevations, given later in this publication, which depend 
on sn adjustment. 

65286—09 3 
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of elevation S^ — R^ in 1904 was —8.4895 meters; in 1905, —8.5144 meters, a differ- 
ence of 24.9 millimeters on a distance of 8.4 kilometers. The difference of eleva- 
tion, Qi — Rj in 1904 was +9.2565 meters; in 1905, +9.2410 meters, a difference of 
15.5 millimeters on 2.5 kilometers. The elevation of R^ from the 1905 line is, 
therefore, adopted. 

Results of leveling J Evansville to Stephen^ Minn., 1905. 



Place. 



Total 

Distance Distance ^SS53^ c^k^^^a 

Permanent bench mark. to bench to base ,« S<»* oiiS^S ♦ 

mark* of spur* ^^y;;^^ elevatlon.f 



t: 



E vansvUle Ti 

Do Si. 

Brandon Ri 

Near Brandon Oi. 

Near Evansville lis 

Melby N, 

Near Melby 0» 

Ashby Pa 

Do 

Near Ashby 

Dalion Ss 

Do Dalton Astronomic Station. '< 

Do Ta 

Near Dalton Dalton 'L'riangulatlon Station , 

Do U, 

Parkdale ; Vj 

Near Fergus Falls i W3 

Fergus Falls X» 

Do Y> 

Do , City 

Do 1 Za 

Near Fergus FaDs A4 

Do B* 

Carlisle C^ 

Near Carlisle D* , 

NearRothsay E* 

Rothsay F* 

Do G^ 

Do H4 

Near Rothsay I4 

Lawndale J* 

Near Lawndale Ki 

Near BamesviUe L4 

Do M4 

Bamesvllle N* '. . . . 

Do O^ 

Near Barnesville , Q^ 

Do P4 

Downer R* 

Do Bi 

Near Downer T^ , 

Near Crawford U* '■ 

Near Olyndon V4 

Olyndon - W* 

Near Averill X4 

AverlU Y4 

Near Felton Z^ 

Felton A6 

Do Bs 

Near Borup Cj 

Borup Ds 

Do Ei 

Wheatvllle F5 

Ada Gt 

Do IJ. S, G. S. Meridian Mark . . 

Do H5 

Do U , 

Hadler 1 J» ' 

Near Hadler , K^ ^ 

Tx)okhart L& 

Bel traml Mt 

Do N5 

Near Beltrami i O5 

Uiissla , Pft 



^711. 

0.0 ., 

-0.1 . 

- 8.6 . 

-11.0 . 

3.6 . 

7.8 . 

10.5 . 

14.8 . 
15.0 . 

17.4 , 

27.6 1. 

27.9 |. 
28.0 . 
29.7 

32.5 . 

37.7 . 

41.5 ;. 

46.0 . 

46.3 '. 

46.7 . 

47.0 . 

54.1 ,. 

55.2 . 

60.5 . 

66.2 . 
73.6 
74.1 . 

74.3 . 

74.6 . 
79.9 . 

86.7 . 

88.1 . 
93.0 . 

96.4 . 
97.7 . 

98.2 . 
106.0 
101.4 . 
110.4 . 

110.7 I. 

113.4 . 

119.8 . 

124.8 . 
126.6 . 
1^6.1 . 
138.1 . 
146.6 . 
150.3 . 

150.5 . 

156.9 . 
161.8 . 
162.4 

166.6 . 

176.1 . 
175.5 

176.3 . 
175.6 . 

183.2 . 
186.0 

191.4 . 

202.8 . 

202.9 ,. 

204. 6 ' . 

212.7 . 



Arm. 



28.0 



09.9 



100.0 



161.8 



176.1 



184.0 



mark. 




mm. 


m. 


0.0 


414. 5425 


+ 0.7 


414.5813 


- 3.7 


423.0967 


+ 2.1 


432.3367 


+ 4.8 


417.3669 


- 1.8 


389.5899 


- 6.0 


372.9337 


- 4.4 


394.8160 


- 4.2 


396.0236 


- 7.6 


384.1834 


-12.1 


421.2.'i20 


-11.7 


419.9427 


-12.7 


416.4354 


- 8.0 


423.2069 


-13.4 


378.9199 


-16.6 


376.8662 


-16.2 


367.4364 


- 7.2 1 


364.3364 


- 6.4 


364.4300 


- 4.2 


362.8139 


- 2.8 


363.4968 


- 4.2 


366.6643 


- 6.6 


360.2690 


+ 2.7 


373.3812 


+ 1.7 


373.4684 


~ 4.8 


421.8911 


4- 0.4 


364.2996 


+ 1.4 


366. 1494 


4- 3.0 


368.8966 


+ 3.4 


344.1621 


-10.8 


326.0560 


-14.6 


318.0024 


-10.6 


315.2642 


-10.2 


312.6802 


-10.3 


316. 5112 


-10.6 


312.6048 


-22.7 


290.4027 


- 6.2 


301.4621 


0.0 


294.6761 


- 1.2 


296.2406 


- 3.1 


291.0861 


- 3.8 


283.8052 


+ 0.1 


281.9417 


+ 0.6 


281.6691 


- 3.9 


279.6989 


- 5.1 


279.7337 


- 0.1 


279.6601 


+ 0.4 


278.3386 


+ 0.4 


278.2207 


- 1.2 


277.4021 


+ 1.2 


277. 1679 


+ 3,0 


277.3910 


+ 3,3 


276.8213 


+ 9.8 


276.9701. 


+11.4 


276. 1005 


+ 10.4 


276. 6145 


+10.3 


276. 1201 


+ 8.1 


274.7962 


+ 9.5 


276.3330 


+16.6 


272.3733 


+17.9 


275.7637 


+17.8 


275.9663 


+17.8 


274. 8737 


+17.3 


272.6615 



♦ From Ti, at Evansville. 

t These observed elevations are superseded by the 1907 adopted elevations, given later in this publication, which depend 
on an adjustment. 
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Place. 



' Total 
Distaooo Distance <**""P- 



Pennanent bench mark. to bench to base 



Near Russia Q* 

Kittson Rft 

Near Kittson S» 

Do Ts 

Crookston Ui 

Do Vj 

Do City 

Do W» 

Near Crookston Xs 

Shirley Ys 

Near Shirley Z» 

Near Euclid Ag 

Euclid B« 

NearEucUd Cs 

Near Angus Dt 

Angus Ec 

Near Angus F« 

Warren Q< 

Do • B$ 

Do I. 

Do J« 

Near Warren Ks 

Near Argyle L« 

^^::::::::;:::::::::::::;:::;:::;::::;:::::;::::}ft:::::::;:::;:::::: 

Near Argyle 0« 

Near Stephen P« 

Stephen ' Q« 

Do R« 

Do Be •. 

Near Stephen T« 

Do Stephen West Base. 



o bench to base /u*"??^^* 
mark.' otspur.. (B^];« 



km. 

214.4 


*«., 


219.7 




221.7 




223.5 
230.1 


..........1 


230.4 




230.6 


! 


231.8 
23&5 


231.4 1 

1 


241.2 


"\ 


242.9 


:::!::::::i 


2fi2.2 
253.1 




256.4 




264.7 
266.1 


257.9 : 


27a 3 




279.8 




280.4 




280.8 
281.3 




284.9 




294.0 




297.1 


i 


297.6 




302.9 
309.2 


301.4 


311.4 




311.8 




312.6 




3114 




314.4 


1 




1 



mark. 



mm. 
+16.3 
+ 17.3 
+17.2 
+18.4 
+ 14.9 
+14.3 
+ 11.8 
+ 9.6 
+ 11.6 
+ 15.2 
+19.4 
+23.0 
+25.8 
+27.3 
+42.6 
+27.8 I 
+26.0 
+30.9 I 
+33.8 I 
+32.1 I 
+31.7 
+34.0 
+29.5 
+2&9 
+26.4 
+20.2 
+20.6 , 
+23.7 
+23.1 I 
+26.7 
+23.2 I 
+22.2 I 



Principal maximum values of total discrepancy (B—F) in main line. 



Observed 
elevatlon.f 



271.4836 
268.7257 



268.3476 
266.2855 
266.6009 
264.8478 
271.9635 
272.0470 
276.5507 
275.6228 
274.2156 
271.9786 
270.8264 
262.4142 
266.0258 
265.2673 
260.6412 
261.6230 
261.4560 
261.7153 
260.4375 
258.5716 
258.1580 
250.4938 
260.2225 
26&6101 
263.6448 
253.7318 
263.0367 
258.6041 
•263.4028 



Distance. 



B-F. 



B— Fper | 
kilometer, i 



Distance. 



B-F. 



B-Fper 
kUometer. 



km. 
34.1 
63.7 
69.9 
76.4 
8&1 



mm. 
-ia4 
+ 5.9 
- 4.0 
+ 8.1 
-14.6 



-0.54 
+ .09 

- .06 
+ .11 

- .17 



km. 

177.3 

209.1 

284.9 

At end 314.' 4 



mm. 
+ 13.6 
+19.1 
+34.0 
+22.2 



mm 
+0.06 
+ .09 
+ .12 
+ .07 



The following elevations for the top of the rail in front of each of the railroad 
stations named, unless otherwise stated, were determined during the progress of 
the leveling, usually by a single rod reading taken from one of the instrument sta- 
tions on the main line of levels. They are computed upon the same basis as the 
elevations in the preceding tables. 

Elevation of lop of rail in front of railroad stations, Evansville to Stephen, Minn. 

Meters. • Meters. 

Evansville, in front of block signal 412. 85 j Carlisle, in front of block signal 369. 24 

Ashby 388.71 i Rothsay, opposite block signal 363.98 

Dalton, in front of block signal 412. 48 [ Lawndale, in front of signboard 326. 54 

Parkdale 375. 23 I Bamesville, opposite middle of platform. . 313. 12 

Fergus Falls, in front of block signal 365. 02 ! Downer, in front of block signal 295. 34 

* From Ti, at Evansville. 

t These observed elevations are superseded by the 1907 adopted elevations, given later in this publication, which depend 
on an adjustment. 
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Elevation of top of rail in front of railroad stations , EvansvUle to Stephen, Minn. — Continued. 



Meters. 

Crawford, in front of signboard 284. 94 

Glyndon, 10 meters north of railroad cross- 
ing 282.11 

Averill, in front of station before track was 

raised 280. 22 

Felton, in front of signal 279. 24 

Borup, in front of signal 277. 87 

Wheatville, in front of mail rack 276. 46 

Ada, in front of signal 276. 47 

Hadler, in front of signboard 275. 42 

Lockhart, in front of signboard 273. 34 

Beltrami, in front of block signal 276. 36 



Meters. 

Russia, in front of signboard 273. 41 

Kittson, in front of signal 270. 43 

Crookston, in front of block signal 265. 73 

Shirley, opposite signboard 276. 18 

Euclid, at Northern Pacific Railway cross- 
ing 275.66 

Euclid, in front of signal 273. 31 

Angus, in front of signal before track was 

raised 266. 62 

Warren, in front of block signal 261. 54 

Argyle, in front of signal 269.17 

Stephen, in front of block signal 253. 50 



SMITHVILLE TO GALVESTON, TEX. 

This line was run by E. H. Pagenhart, Aid, between December 9, 1905, and 
February 10, 1906. The leveling started from three bench marks at Smithville, Tex., 
on the line Holland to New Braunfels (see Appendix 7, Report for 1904), and 
followed the Missouri, Kansas and Texas Railway to Galveston, where it was con- 
nected with sea level. 

Precise level No. 7 and rods R, and S were used. The lengths of these rods 
at 0° C, as determined by the Bureau of Standards, were: 



Date. 



Rod Rf. Rod S. 



January, 1005., 



m. m. 

3.0009 I 3.0014 



No measurement was made after the leveling. The rods were measured in 
the field, in accordance with paragraph 21 of the general instructions, and no 
change in length was shown by such measurements for the period of leveling. 
The mean value for the two rods used in the computation was 3.00115 meters, or 
an excess of 0.38 millimeter per meter. The index correction of rod R, was —0.6 
millimeter; of rod S — 0.9 millimeter, determined in October, 1905. 

Determination of mean sea level. 

The results of the tide observations at Galveston are as follows: 



Dates. 



Mean sea level on 
tide staff. 



feet. m. 

Dec. 1 , 1903, to Nov. 30, 1904 4. 6907 1 . 41 14 

Dec. 1, 1904, to Nov. 30, 1905 4. 6296 1. 4111 i 

Dec. 1, 1906, to Nov. 29,1906 4.6314 1.4117 



Resid- 
uals. 



mm. 

0.0 

+0.3 

-0.3 



The mean is 4.6306 feet =1.4114 meterad=0.2 millimeter. 
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The elevations in the following table are based on an elevation of 100.6165 
meters for W5 at Smithville, Tex., as determined by the line Holland to New Braun- 
fels, which in turn depended on the 1903 adjusted elevation at Fort Worth. 

The new determination of the differences of elevation of the three bench marks 
at Smithville agreed with the previous detenninations within less than 1 millimeter. 



RemlU ofUveling, Smithville to Galveston^ Tex,, 1905-6. 



Place. 



Pennanent bench mark. 



Distance 
to bench 
mark.* 



SmithTiUe.... 
Primms Spur. , 
NearKlrtley.. 
West Point... 

Do 

Plom. 



Wi 

316 Primms Spar.. 



Do 

Near La Orange. 
La Orange 

Do 

Do 

NearHalsted.... 

Halsted 

FayetteyiUe 

Do 

Boggy-tank 

Near New Ulm.. 
NewUlm 

Do 

Near New Uhn.. 

Cat Springs 

NearSealy 

Do 

Sealy 



"k; 



Do 

Near San Felipe. , 
Near McDowell.. 
Near Brookshlre. 

Brookshire , 

Near Brookshlre. 

NearKaty. 

Kat^ 



202 West Point. 

Va 

W« 

X. 

Y. 

Z« 

At 

B7 

O7 

Dt 

Et 

F; 

07 

Ht 

It 



Kt. 
Lt. 
Mt. 

Nt. 
Ot. 
Pt. 



^%o: 



NearKaty 

Bumap 

Barker 

Letitia 

Near HlUendahf. . 

Do 

Do 

Do 

Eoreka 

Houston Heights. 
Houston 

Do 

Do 

Do 

Near Houston 

Near Harrlsburg. ■ 

Harrtsburg 

Near Harnsburg. . 

Do 

Do 

Near Genoa 

Do 

Oeonoa 

Do 

Near Genoa 

Do 

Near Webster. . . . 

Webster 

Near Webster 



St.. 

T,.. 

Ut.. 
I Vt.. 
I Wt. 
' Xt.. 
I Yt.. 



Zt. 

As 

B. 

C, 

Ds 

§• 

§J:::::: 
^::::: 
fe:::::: 

L, 

City 

M, 

N« 

R.M.... 

0. 

M. M. 9. 
P. 



a 



M. 12. 

Rb 

Sg 

M. M. 16. 
M. M. 18. 

T. 

U« 

M. M.22. 



Total dis- 
^'t^* I T^'?!? Observed 
oTs^r^l^^b^n'^f' -»«-«o-t 
mark. 



km.\ 
0.0 . 
7.7 |. 

10.8 I. 

13.9 1. 

14.6 ,. 
21.0 I. 
21.4 1. 

27.7 !. 
30.9 1. 
31.0 '. 
3L4 |. 
38.7 . 
40.6 |. 
52.6 . 
62.9 1. 
59.4 
66.4 
72.4 
72.8 
80.0 
89.1 
97.8 

101.2 
107.0 
107.8 
107.8 
115.2 
119.8 
123.2 
127.6 
133.1 
138.6 
140.8 
141.2 
145.4 
148.6 
154.3 
158.6 
165.2 
168.4 
170.9 
174.3 
178.6 
182.2 
187.1 
187.5 
188.5 
191.3 
193.3 
196.4 
197.3 
198.7 
202.6 
204.1 
205.8 
207.4 
211.0 
211.1 
21a 9 
217.1 
221.3 
223.1 
223.7 



km. 



190.3 



mm. 


m. 


0.0 


100.6165 


- 9.8 


94.6793 


- 4.9 


94.9758 


- 4.1 


87.3486 


- 2.6 


90.3099 


-f 6.0 


91.3095 


+ 8.2 


91.2726 


+ 7.5 


86.1169 


+ 3.4 


82.1828 


+ 3.4 


82.0297 


+ 4.7 


83.6005 


+11.9 


99.3739 


+12.5 


94.0481 


- 2.1 


127.2390 


- 2.3 


120.0793 


- 6.0 


82.6230 


- 0.9 ; 


109.4219 


- 4.4 


122.5452 


- 3.8 


119.8942 


-1.4 


110.1730 


- 8.3 


92.5654 


- 6.9 


69.0330 


- 7.0 


66.5895 


- 46 1 


62.0314 


- 5,4 


02.2254 


- 6.1 ' 


61.0594 


-13.9 


45.0437 


-16.2 , 


37.9390 


-16.6 


36.5890 


-13.0 


49.5052 


-13.4 


47.8855 


-12.4 


43.7942 


-13.1 


43.0680 


-12.8 


43.4128 


-11.9 


40.9742 


-16.2 


38.0261 


-18.6 


32.1308 


-11.0 


29.344() 


-23.4 


27.3845 


-20.7 , 


26.5207 


-23.0 


23.9474 


-20.7 ' 


21.8746 


-32.1 


20.8885 


-36.0 , 


18.5781 


-42.4 . 


13.6974 


-40.7 


12.8896 


-43.1 


13.2682 


-42.9 


13.9466 


-45.1 


13.1889 


-47.4 


7.0986 


-44.3 


11.6436 


-43.7 


11.4095 


-3&5 


10. 7407 


-35.3 


11.6486 


-37.3 


11.3201 


-40.7 


12.5681 


-40.6 


15.1707 


-3&4 


14.3156 


-40.4 


13.2584 


-43.7 ' 


9.4768 


-49.2 


9.5799 


-45.4 


&1764 


-47.2 1 


8.1891 



*From W. at SmithvUle. 

t These observed elevations are superseded by the 1907 adopted elevations, given later in this publication, which depend 
on an adjustment. 
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PBECI8E LEVELING IN THE UNITED BTATES, 1903-1907. 
RuuU$ ofUveUng, SmUkvUle to Galvettan, Tex., 7^5-6--Contiiiued. 



Place. 



Feraianent beoch mark. 



Total dia- 
Distanoe Distaooe cnpaacy , nw_-_H 

•Sis? if^.'^ilL'*'^^^* 

mark. 



IjtagiM City Vi 

Near League City W» 

Near Dickliijion Xs 

Dlekinaon Y. 

Near Dtckioaon Z« 

NearLamarqoe M. M.32. 

Do :.... M. K.34. 

LaEiarque At 

Do B» 

Texas City Junction C» 

Near Texas City Junction M. K. 41 . 

Virginia Point D» 

Near Galveston E« 

Galveston Ff 

Do Q» 

Do Tldall9.. 

Do Tidal 18.. 

Do Tidal 17.. 

Do City 

Do Tidal 16.. 

Do Tidal 16- 

Do Tidal 14.. 

Do Tidal 13.. 

Do Tidal 12.. 

Do Tidal 11.. 

Do Tidal 10.. 

Do Tidal 9... 



Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



Tidal 4.. 
Tidal 3.. 
Tidal 2.. 
Tidal 8.. 
Tidal?.. 
Tidal 6.. 
Tidal 5. 



km. 
237.4 
230.8 
23a8 
234.7 
23S.6 
23a9 
343.1 
246.6 
347.3 
36a8 
254.5 
267.1 
264.6 
26&8 
267.9 
26&6 
268.6 

27ao 

270.2 
27a 4 
270.7 
271.0 
271.3 
271.6 
271.9 
272.2 V 

272.5 : 
272.6 

272.6 i 
272.7 
27a 2 i 
273.6 
273.8 
274.0 



km. 



264.1 



272.7 
272.7 
272.7 
272.7 



mm. 
-47.0 
-43.3 
-44.5 
-42.1 
-42.8 
-39.5 
-38.2 
-32.2 i 
-29.7 
-3a5 I 
-29l6 
-3L2 , 
-31.0 
-29.8 : 
-3a2 

-da 3 I 
-3a6 ' 

-3L0 I 

-31.8 

-31.2 ' 

-32.3 I 

-32.4 i 

-31. 6 ' 

-32.6 

-33.4 , 

-33.8 

-34.6 . 

-35.9 

-35.7 

-35.T 

-33.5 

-33.9 

-33.6 

-34.6 



7.1539 
6.9717 
6.4697 
5l6548 
5l8698 
6.3321 
5l4607 
5.6494 
&2502 
2.5602 
1.2938 
1. 4715 
a 7154 
2.0022 
2.3496 
2.9137 
L7067 
2.5497 

3.oni 

L856R 
1.9269 
1.8979 
2.3527 
2.5793 
2.4636 
2.5881 
a 9381 
2.4248 
2.2729 
1.6018 
2.5754 
2.6496 
2.3836 
1.0155 



Principal maximum values of total discrepancy (B^F) in main line. 
Distance. 



». 


B-F. 


B-Fper 
kilometer. ' 


Distance 


B-F. 


B-Fpei 
kllomeler 


km. 
ao 
23.2 
44.0 
61.3 • 


mm. 
- 9.8 
+ 8.9 
+14.1 

-lao 


mm. 
-1.63 
+ .38 
+ .32 
- .16 


km. 

19a 2 

221.3 

At end 272. 8 


mm. 
-48.4 
-4a 2 
-34.8 


mm. 

1 



The following elevations for the top of the rail in front of each of the railroad 
stations named, unless otherwise stated, were determined during the progress of 
the leveling, usually by a single rod reading taken from one of the instrument 
stations on the main line of levels. They are computed upon the same basis as 
the elevations in the preceding tables. 

Elevation of top of rail in front of railroad station, SmithviUe to Galveston, Tex. 



Meters. 

Kirtley 94.86 

West Point 91.26 

Plum 91.88 

IjSl Grange 81. 54 

Halflted 97. 03 

Fayetteville 120. 47 

Haffer 98.48 

Piaek 88.36 



Meters. 

NewUlm 119.48 

Cat Springs 93.07 

Sealy 62.01 

San Felipe 47.40 

McDowell 39. 44 

Brookshire 49.76 

Doraon 48.52 

Katy 43.45 



* From Wa at SmithviUe. 

1 1 hese observed elevations are superseded by the 1907 adopted elevations, given later In this publication, which depend 
on an adjustment. 
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Elevation of top of rail in front of railroad station , Smithville to Ocdveston^ Tex. — Continued. 

Meters. Meters. 

Bumap . . , 38. 58 : Dumont 11 . 86 

Barker 32.89 Genoa 14.33 

Letitia 29.80 Galveston, HarriBbuig and San Antonio 

Hillendahl 26.61 Railway croasing 12.05 

Houston and Texas Central Railroad cross- Webster 8. 80 

ing 21.25 ' League City 7.00 

Houston (Galveston, Houston and Hender- Shell Sound 7. 70 

son Railroad station) 15.76 Dickinson 6.63 

Houston (Missouri, Kansas and Texas Rail- *Lamarque 4. 72 

way station) 10.80 Texas City 3.21 

San Antonio and Aransas Pass Railway Virginia Point 2. 27 

crossing 15. 20 Galveston 1. 74 

OBEENWIOH TO SULLIVAN, OHIO; ELLWOOD CITY TO MONAOA, PA.; AND ALLIANCE 

TO STRUTHERS, OHIO. 

These lines were run by E. H. Pagenhart, Aid, between September 19 and Octo- 
ber 25, 1906. It has already been stated on page 29, in connection with the line from 
Chicago Junction to Deshler, Ohio, that a discrepancy of about li meters was found 
at Deshler between the 1903 adjusted elevation at that point and the elevation 
carried from Pittsburg, as adjusted in 1903, through the Baltimore and Ohio Rail- 
road leveling and the Coast and Geodetic Survey line, Chicago Junction to Deshler. 
A rerunning of the line from Chicago Jimction to Deshler made it certain that no 
mistake existed in that line. The United States Geological Survey had run many 
lines of levels of a grade below precise leveling in Pennsylvania and Ohio, and these 
lines formed many circuits with the Baltimore and Ohio Railroad leveling. From 
a careful study of these circuits, the United States Geological Survey indicated to 
this Survey where it was thought probable that large mistakes had been made in the 
Baltimore and Ohio leveling. These three lines were run to locate any such mistakes. 

Precise level No. 9 and rods T and U were used. The lengths of the rods, at 
0° C, as determined by the Bureau of Standards, were: 

Date. Rod T. I Rod U. 

.__.___ _ _..__. _ .._..!_ 

m. i m. 
October, 1905 3.0020 , 3.0015 

No measurement was made after the leveUng. The measurements made in the 
field in accordance with paragraph 21 of the general instructions were not sufficient 
to show whether or not the rods had changed in length. The mean, 3.00175 meters, 
or an excess of 0.58 millimeter per meter, was used in the computation. Past 
experience of the stability of the rods in length indicates that the uncertainty in 
this adopted length is so small that no diflFerence of elevation between any two 
bench marks on any one of these lines is uncertain from this cause by as much as 
20 millimeters. 

The line from Greenwich to Sullivan was run over the same ground, using the 
same bench marks as the Baltimore and Ohio Railroad leveling, thus furnishing a 
means not only of definitely locating the mistake, but of obtaining data as to the 
accuracy of the Baltimore and Ohio Railroad leveling and the weight that should 

* Four rails north of station. . 
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be given to this class of work in the adjustment of the level net. Sixteen bench marks 
of the Baltimore and Ohio Railroad were recovered and two of the United States 
Greological Survey. It was foimd that the new difference of elevation between 
B. & O. 492 and B. & O. 491 was 3.7335 meters, while the difference determined 
by the Baltimore and Ohio Railroad was 2.6884 meters, an error of 1.0451 meters, 
or about 3.3 feet. When the Chief Engineer of the Baltimore and Ohio Railroad 
was informed of the result obtained from the Co^st and Geodetic Survey line he 
had certain check leveling done and informed this Survey, in February, 1907, that 
his levehnan now foimd the difference, B. & O. 492-B. & O. 491 = + 12.4700 feet 
(or 3.8009 meters). 

The purpose of the lines from Ellwood City to Monaca, Pa., and from Alliance 
to Struthers, Ohio, was to locate a mistake of about 1 meter supposed to exist in 
the Baltimore and Ohio Railroad line between Mahoningtown, Pa., and Girard, Ohio, 
to break up the long narrow circuit East Akron Junction-Canton-Monaca-Pittsburg- 
East Akron Jimction into smaller circuits, and to test the accuracy of the Baltimore 
and Ohio Railroad line and the line Monaca to Canton. 

The line from Ellwood City to Monaca followed the Pittsburg and Lake Erie 
Railroad branch track as far as West Ellwood Jimction, where a section of about 
half a mile was run across country to the Pennsylvania tracks. Connection was 
made at Monaca with the levels of the Corps of Engineers, U. S. Army, along the 
Ohio River. 

The line from Alliance to Struthers followed the Pennsylvania Railroad from 
Alliance to Boenna Crossing, thence the Baltimore and Ohio Railroad to Struthers. 
Both this line and the preceding one showed large discrepancies between the new 
elevations and those previously determined by the Monaca-Canton line, in some 
cases indicating movement of the bench marks, in others large uncertainties in the 
leveling. 

It was found, after these lines were run, that no circuit had a larger closing 
error than seemed allowable from the classes of leveling composing it. 

Results of leveling J Oreenudch to StUlivan, Ohio, 1906, 



Total dls- 

DisUtDce Distance { crepancy 

Plwe. Permanent bench mark. to bench ' to base '(B-F) at 

mark.* i of spur.* bench 
! mark. 



Observed 
elevation, t 



km. km. mm. m. 

Near Greenwich | B. & O. 495 0.0 i 0.0 315.2060 

Do ! B.&0.494 ' 1.7 -0.3 316.2726 

Do I B.& 0.493 3.2 +0.5 312.1656 

NearRainey B. & O. 492 5.1 -f-2.8 303,5469 

NearHereford B. & O. 491 6.7 +7.6, 299.8134 

Do B.&O.490 8.9 +7.8: 307.8711 

Do B. & O. 489 10.7 +3.3, 314.7909 

Do I B. AG. 488 12.2 +6.9 31&6126 

Near Nova B. A O. 487 14.0 +6.6, 325.1364 

Do B. & O. 486 16.4 +8.7, 335.0J42 

Nova 1127ADJ 17.8 +8.2 342.1370 

Do B.&0.485A 18.2 +7.6 337.1794 

NearNova B. & O. 485 18.8 +8.2 340.9245 

1>0 B.&0.484 20.2 +7.0 344.3754 

NearSullIvan B. & O. 483 22.7 +9.0 341.9957 

Snllivan B. & O. 482 25.3 +7.4 340.5966 

I>o 1136 Canton '25.6 +7.8 345.2241 

NearSullivan B. A O. 481 28.1 +4.8 339.0931 

i 
* From B. & O. 496 near Greenwich. Ohio. 

t These observtxl elevations are superseded by the 1907 adopted elevations, given later In this publication, which depend 
on an adjustment. 
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Distance 



B-F 



B-Fper 

kilometer 



km. 

22.1 

At end 28. 1 



7117)1. 

+9.8 
+4.8 



mm. 
+ .44 
+ .17 



The following elevations for the top of the rail in front of each of the railroad 
stations named were determined during the progress of the leveling, usually by a 
single rod reading taken from one of the instrument stations on the main line of 
levels. They are computed upon the same basis as the elevations in the preceding 
tables. 

Elevation of top of rail in front of railroad stations j Greenwich to Sullivan j Ohio. 

Meters. 

Hereford 310.06 

Nova 339.67 

SuUivan 344.29 

Results of leveling y Ellwood City to Monaca, Pa,, 1906. 



Place. 



Permanent bench mark. 



Near EUwood City B. & O. 349 

EUwoodCity B. & O. 349A 

Near Ellwood City B. &O.860 

Near West Ellwood Junction Aj 

Homewood Br. 38 (1906) 

XearHomewood Br. 39 (1906) 

Summit Br. 40 

Mayfield Br. 34 

Geneva Geneva Depot (1906).. 

Beaver Falls B. F. Depot (1906).... 

Kenwood Br. 29 

New Brighton New Brighton Depot.. 

Near New Brighton Br. 27i 

Do Br. 26 

Monaca 26A 



' Distance I Distance 
to bench I to base 
mark.* [ of spur.* 



I 



km. 

ao 

0.8 

2.8 

6.2 

9.9 

ia3 

13.6 

14 7 

15.9 

17.4 

1&9 

20.4 

21.4 

23.3 

2&9 



km. 



9.9 
9.9 



Total 
discrep- 
ancy 
(B-t) 
at bench 
mark. 



mm. 
+ 0.0 ' 
+ 3.8 I 
+ 6.9 I 
+ 8.7 
+15.0 
+14.6 
+13.3 
+12.0 . 
+ &6 , 
+ 7.5 ! 
+ 9.2 
+ 9.9 
+11.9 
+13.3 
+13.9 ! 



Observed 
elevatlon.t 



271.5886 
274 7658 
267.3046 
237.9227 
29a 3238 
292.1592 
319.6018 
261.9690 
262.8026 
24a 7440 
228.5044 
229.5641 
223.9793 
217. 3310 
229.9230 



Principal maximum values of total discrepancy (B—F) in m/oin line. 



Distance. 



B-F. 



B-Fw 
I kllomeu 



km. 

11.9 

At end 25.9 



mm. 
+15.0 
+13.9 



mm. 
+1.26 
+ .54 



The following elevations for the top of the rail in front of each of the railroad 
stations named were determined during the progress of the leveling, usually by a 
single rod reading taken from one of the instrument stations on the main line of 

« From B. & 0. 349 near Ellwood City, Pa. 

t These observed elevations are sup«?eded by the 1907 adopted elevations, given later In this publication, which depend 
on an adjustment. 
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levels. They are computed upon the same basis as the elevations in the preceding 

tables. 

Elevation of top of rail in front of railroad staUonf Ellwood City to Monaca, Pa. 

Meters. 

Highland 310.34 

Homewood 319. 63 

Results of precise leveling , Alliance to Struthers, Ohio, 1906. 



Flace. 



Near Alliance 

Alliance 

Do 

Do 

Do.. 

Near AUianoe 

Do 

Near Sebring 

Do 

Near Snodes 

Near Berlin Center 

Do 

Berlin Center 

Ellsworth 

liosemont 

Do 

Do -• 

North Jackson 

Do 

Near North Jackson 

Lordstovm 

Near Lordstown 

Near Boenna Crossing 

NearNiles 

Near Girard I H? 

Near Youngstown , It 

Do Jt 

Do B.& 0.381 

Youngstown | B. & O. 380 

Do ' R. R 

Haseltown | 837ADJ... 

Near Struthers i B. & 0.377 

Striithers i B. & O. 376 



I Total dis- 

I Distance i Distance crepancy rih«i»rv*wi 
Permanent bench mark. Itobendil to base . (B-F) ii°^r«r?* 
mark.» , ofspwr.*,.atbench e*evatlon.t 
! ; mark. 



Br.66 

City.*'..'..'.'..'.." 

R« 

Lunchroom... 
Br. 66(1906)... 
Br. 64 (1906).. . 
West Culvert. 
East Culvert.. 

S« 

T« 

U« 

v. 

W« 

X« 

Y« 

Z« 

At 

Bt 

Ct 

Dt 

Et 

Ft 

Gt 



km. km. 

aoi 

0.5 ' ' 

a9 I i 

1.0 I 

1-3 I • 

3.7 I 

4.2 

7.0 ; 5.8 

7.2 5.8 

ia3 I 

13.8 

16.1 

19.1 

25.0 

28,0 

28.4 

28.6 1 

33.4 

33.8 

3a 1 

39.4 • 

40.9 

44.0 

48.2 

52.4 

55.7 

50.5 

61.9 61.1 

62.0 

62.9 

65.0 

67.3 1 

69.2 



mm. , 


TO. 


0.0 


334 2868 


+ 2.3 


336.4066 


+ 4.0 


337.0588 


+ 3.0 


341.3626 


+ 4.2 


331.6839 


+ 2.4 


321.7836 


+ 2.4 


324.0448 


+ 6.3 


338.4938 


+ 4-4 , 


337.3378 


+ as 


332.5874 


■f 5.5 1 


332.1716 


4- 4.6 ' 


330.8848 


+ 7.7 


337.3722 


+ &6 


341.7961 


+ 1.8 


326.7967 


+ 5.0 


. 329.6686 


+ 6.3 


324.9988 


+11.0 


309.4831 


+11.6 


312. 5219 


+ 13.3 


305.4626 


+12.4 


289.4753 


+ 12.8 ! 


28a 5857 


+ 12.6 


274.3365 


+ 17.8 


268.2603 


+ 14.1 


268.3680 


+ 18.4 


269.6177 


+ 15.9 , 


263.9643 


+ 12.9 


256.8874 


+ 13.7 


257.3790 


+ 13.2 


258.4188 


+ 17.3 


255.1673 


+ 1(^4 


258.4239 


+ 16.4 


257. 7018 



Principal maximum values of total discrepancy (B—F) in main line. 



Distance. 



« « B-F per i 
""'• kilometer. I 



km. 
19.4 
40.9 
55.7 



mm. 
+10.8 
+12.8 
+ 18.4 



mm. 
+.68 
+.31 
+ .33 



Distance. 



km. 

66.6 

At end 69.2 



B-F. 



+18.8 
+16.4 



B-Fpi 
kilometi 



mm. 
+.28 
+ .24 



The following elevations for the top of the rail in front of each of tlie railroad 
stations named were determined during the progress of the leveling, usually by a 
single rod reading taken from one of the instrument stations on the main line of 
levels. They are computed upon the same basis as the elevations in tlie preceding 

tables. 

Elevation of top of rail in front of railroad stationsy Alliance to Struthers, Ohio. 

Meters. Meters. 

Snodee 341. 81 Ellsworth 342. 33 

Berlin Center 336. 62 North Jackson 313. 31 

*From B. M. Br. 66 near Alliance, Ohio. 

fTheae observed elevations are superseded by the 1907 adopted elevations, given later in this publication, which depend 
on an adjastment. 
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UNITED STATES ENGINEER LINES. 

As in Appendix 8, Report for 1899, and Appendix 3, Report for 1903, the term 
'^Engineer" is used as a convenient short designation for levehng done under the 
direction of the Corps of Engineers, U. S. Army, the Mississippi River Commission, 
or the Missouri River Commission, and all published in the Reports of the Cliief of 
Engineers, U. S. Army. These organizations used the Kem level and the leveling 
was*done under instructions published in full in the Report of the Chief of Engineers 
for 1899, Part 5, page 3469, or instructions which differed from these only in minor 
details. 

FORT ADAMS TO .VICKSBURG, MISS. 

This line was run under the direction of the Mississippi River Coimnission and 
the particulars in regard to it were furnished by the Chief of Engineers in the form 
of a copy of the manuscript for a printed report. 

The. field work was done by E. L. Harman and G. H. Wolbrecht in 1905-6. 
Kern levels and rods were used. 

Connection was made at Fort Adams with five bench marks established and 
determined in 1900. On four of the bench marks the agreement was close, but on 
the fifth, P. B. M. XLVIII, the discrepancy was such that a movement of the bench 
mark in the interval was indicated and therefore the elevation from the 1905-6 
line is adopted. 

The line followed the bank of the Mississippi River to Delta, La., thence to 
the gauge bench marks at Kleinston, below Vicksburg, Miss. River crossings were 
made at frequent intervals and permanent bench marks established on each side 
of the river. Connection was made with all old Coast and Geodetic Survey bench 
marks now in existence, except a few in the vicinity of Davis Island. The con- 
nections at Vidalia and at Vicksburg, Miss., two junction points in the net, are 
given in the "Condensed Statement of Direct Results of Observations,'' in this 
publication. 

This line supersedes entirely the old Coast and Geodetic Survey line between 
Fort Adams and Vicksburg. 

The probable error per kilometer in the main line is stated by the Chief of 
Engineers to be ±0.61 miUimeter. 

BARBIN TO ACME, LA. 

This line was run along a dirt road by T. C. Thomas between November 20 and 
December 9, 1899. The results are given in detail in the Report of the Chief of 
Engineers for 1902, Part II, pages 1466-1467. 

Three temporary bench marks, established in 1891, were recovered atBarbin, 
a point of the line from Grand Bend to Smithland. The leveling indicated no 
change in two of the bench marks but a settlmg of 19.8 millimeters in the third. 
The line connected satisfactorily on two bench marks near the mouth of the Black 
River established in 1894. 
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levels. They are computed upon the same basis as the elevations- in the preceding 

tables. 

Elevation of top of rail in front of railroad station, Ellwood City to Monacal Pa. 

Meters. 

Highland 310. 34 

Homewood 319. 63 

Results of precise leveling, Alliance to Strutkers, Ohio, 1906. 



liace. 



Near Alliance 

Alliance 

Do 

Do 

Do 

Near AUianoe 

Do 

Near Sebrlng 

Do 

Near Snodes 

Near Berlin Center 

Do 

Berlin Center 

Ellsworth 

liosemont 

Do 

Do 

North Jackson 

Do 

Near North Jackson 

Lordstown _ . 

Near Lordstown f E7. 

Near Boenna Crossing j F7 

Near Niles t G7 

NearGIrard ! H? 

Near Youngstown I7 

Do J7 

Do ! B. AG. 381 

Youngstown tB.&O.380 

Do R. R 

Haaeltown 837ADJ... 

Near Strutners , B. & O. 377 

Stnithers 1 B. & O. 37G 



Permanent liencb znark. 



Total dls- 
j Distance Distance crepancy 
I to bench I to base , (B-F) 
mark* ; of spur .^ ,. at bench 
, mark. 



Observed 
elevation .f 



Br. 66 

Oty.".!.".".'.",""."." 

R6 

Lunchroom... 
Br. 65 (1906).. . 
Br. 64 (1906)... 
West Culvert., 
East Culvert.. 

S« 

T. 

U« 

V« 

W, 

X4 

Y« 

Z« 

A, 

B7 

C7 

D7 



km. 
0.0 

as 
a9 
1.0 
1.3 
3.7 
4.2 
7.0 
7.2 
10.3 

13.8 
16.1 
19.1 
25.0 
28.0 
28.4 
28.6 
33.4 
33.8 
36.1 
39.4 
40.9 
44.0 

4a 2 

52.4 
55.7 
59.5 
6L9 
62.0 
62.9 
65.0 
67.3 
69.2 



km. I mm. , 

0.0 

+ 2.3 I 

I + 4-0 

+ 3.0 

+ 4.2 

+2.4 

+ 2.4 

6.8 +6.3 

5.8 +4.4 

+8.81 

+ 5l5 I 

+ 4.6 

+7.7 

+ 5.6 

+ L8 

+ &0 

+ &3 

+11.0 

+U.6 

+13.3 

: +12.4 

+12.8 ! 

+12.6 ■ 

+17.8 

+14.1 

+18.4 

+15.9 , 

61.1 +12.9 

+13.7 

+13.2 

+17.3 

+ia4 

+16.4 



m. 
334.2868 
336.4086 
337.0588 
341.3526 
331.6839 
321.7835 
324.0448 
38&4938 
337.3378 
332.5874 
332. 1716 
330.8848 
337.3722 
341.7961 
326.7967 
329.6686 
324.9988 
300.4831 
312. 5219 
305.4626 
289.4753 
280.5857 
274.3365 
268.2503 
268.3680 
269.6177 
263.9643 
256.8874 
257.3790 
25&4188 
255.1673 
258.4239 
257. 7018 



Principal maximum values of total discrepancy (B—F) in main line. 
Distance. B-F. St'ZjSS 1 Distance. B~F. 



19.4 
40.9 
55.7 



mm. 
+10.8 
+ 12.8 
+ 18.4 



mm. 
+.66 
+.31 
+.33 



km. 

66.6 

At end 69.2 



mm. 
+18.8 
+16.4 



B-Fw 
kilomeu 



mm. 
+.28 
+.24 



The following elevations for the top of the rail in front of each of tlie railroad 
stations named were determined during the progress of the leveling, usually by a 
single rod reading taken from one of the instrument stations on the main line of 
levels. They are computed upon the same basis as the elevations in tlie preceding 

tables. 

Elevation of top of rail in front of railroad stations, Alliance to Struthers, Ohio. 

Meters. Meters. 

Snodee 341. 81 Ellsworth 342. 33 

Berlin Center 336. 62 North Jackson 313. 31 

*Froin B. M. Br. 66 near Alliance, Ohio. 

t These observed elevations are superseded by the 1907 adopted elevations, given later In this publication, which depend 
on an adjustment. 
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ARCHIBALD TO COLUMBIA, LA. 

This line was run along a dirt road by T. C. Thomas between October 19 and 
November 15, 1899. The results are given in detail in the Report of the Chief of 
Engineers for 1902, Part II, pages 1463-1466. 

The leveling started from a permanent bench mark at Archibald, established 
in 1897-98, and connected at Columbia on four temporary bench marks. The new 
leveling indicated that some changes had occurred in the relative elevations of these 
bench marks and did not show which one, if any, was stable. T. B. M. 137, which 
showed a change about equal to the mean of all, was adopted as the junction point 
in the adjustment of the level net. The line extends as a spur 14 kilometers beyond 
Columbia to Three Rivers, La. 

CAMDEN, AEK., TO SHREVEPORT, LA. 

This Une was run by W. H. Polk betw^een May 7 and July 17, 1900, along the 
St. Louis South-Westem Railway. The results in detail are given in the Report of 
the Chief of Engineers for 1902, Part II, pages 1451-1453. 

Two permanent bench marks at Camden, established in 1897, were recovered 
and the new difference of elevation was in exact accord with the difference then 
determined. 

At Shreveport, two bench marks, established in 1889, were recovered, but the 
new difference does not agree with the old within the limits of accuracy of the level- 
ing. One of these bench marks was also recovered in 1902 on the Coast and Greodetic 
Survey Hne from Fort Worth to Shreveport and found stable. It was decided, there- 
fore, that the other bench mark, P. B. M. 45, had moved, and the elevation from the 
1902 line only is adopted. 

GRAFTON TO CHICAGO, ILL. 

This line was run as part of a survey to determine the feasibility of, and to prepare 
and report plans and estimates of the cost of, a navigable waterway from Lockport, 
111., to the mouth of the Illinois River. 

A report upon the work and its results is published as House Document 263, 
Fifty-ninth Congress, first session. 

The line was run by Fred Morley between November 1, 1902, and June 28, 1904. 

From Grafton to Peoria the line followed the bluff road or the Chicago, Peoria 
and St. Louis Railway along the east side of the Ilhnois River. From Peoria to 
Joliet it followed the Chicago, Rock Island and Pacific Railway and the river road 
along the north side of the river. From JoUet to Chicago it followed the towpath 
of the Illinois and Michigan Canal or of the Chicago Drainage Canal. 

The leveling redetermined P. B. M. 2 and P. B. M. 4 at Grafton, established in 
1880. The new difference of elevation differed 17.5 millimeters from that deter- 
mined in 1880. The distance is 4.3 kilometers. The leveling contained nothing 
to indicate which of the bench marks had changed in elevation in the interval. 
P. B. M. 2 was assumed unchanged and used as the junction point and the new 
elevation of P. B. M. 4 was adopted. 
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At Chicago connection was made on five bench marks established in 1883. 
For the details in regard to this connection see No. 286, in the ^^ Condensed State- 
ment of Direct Results of Observation/' later in this publication. 

AITKIN TO GRAND RAPIDS, MINN. 

This line was run under the direction of the Mississippi River Commission by 
E. L. Harman between March 25 and June 27, 1902, and followed the state road. 
The results are given in the Report of the Chief of Engineers for 1903, Supplement, 
pages 74-96. 

At Aitkin three permanent bench marks were recovered and found undisturbed. 
At Grand Rapids three bench marks, estabUshed in 1900. were recovered and found 
undisturbed. 

The line completed the small circuit Aitkin-Cass Lake-Blackberry-Aitkin, 
which is on a spur from the precise level net and is not involved in the adjustment. 

In the Report of the Chief of Engineers for 1905, Part VIII, pages 80-86, is 
printed a statement of an adjustment of the circuit closure with the resulting eleva- 
tions. This adjustment was accepted in this pubhcation. 

UNITED STATES GEOLOGICAL SURVEY LINES. 

Tlie United States Geological Survey furnished the following information as to 
the methods, etc., of their new leveling: 

The methods, kind of instruments, and limit of error used are those now adopted by the United 
States Coast and Geodetic Survey. On all sections upon which the forward and backward measures in 
millimeters differed more than 4.0 ^K (in which K is the distance between bench marks in kilo- 
meters), both forward and backward measures were repeated until a pair run in opposite directions 
came within limits, and all other requirements necessary to obtain accurate results were closely adhered 
to. In 1905 self-reading rods were used, 3.2 meters in length, graduated to centimeters and reading to 
millimeters by estimation, but in the work of 1906 self-reading rods of the same length were used, but 
graduated to hundredths of a yard and reading by estimation to thousandths, computations being made 
in feet, the equivalent limit of error expressed in feet being 0.017 v/D (where D is the distance in miles 
between bench marks). 

PEKIN TO CHAMPAIGN, ILL. 

This line was run in 1905 by E. L. McNair, along the Cleveland, Cincinnati, 
Chicago and St. Louis Railway. Connection was made at Pekin with a bench 
mark established by the Corps of Engineers, United States Army, with one previously 
set by the United States Geological Survey and with a city bench mark. These 
had all been determined on the line Grafton to Chicago. The differences of eleva- 
tion determined by the United States Geological Survey showed a close agreement 
with those from the former leveling. 

The principal maximum values of the total discrepancy (B — F) in the main 
line are: 

Distanco. B-F. l^^^Zl ^^^^- ^-^- IrilomeS-' 

kfn. fnm. fJitn. ktn. Tfim, tntn. 

8.3 + 5.» +0.71 73.0 -15.4 -0.21 

4(i.O 4-5.7 4- .12 93.3 -18.9 - .20 

00.7 - 7.4 - .12 



Digitized by 



Google 



46 PRECISE LEVELING IN THE UNITED STATES, 1903-1907. 

OLNEY TO CHAMPAIGN, ILL. 

Tliis line was run in 1906 by T. A. Green, over the Wabash Railroad. Con- 
nection was made at Olney with two bench marks of the Coast and Greodetic Survey. 
The observed difference between these bench marks by the Coast and Greodetic 
Survey in 1882 was Bg — 11= +1.7402 meters. The difference of elevation by the 
United States Geological Survey in 1906 was 5.767 feet=1.7578 meters, a dis- 
crepancy of 17.6 millimeters on a distance of 0.4 kilometer. This shows probable 
movement of one of the bench marks. The elevations in the computation of the 
Hne by the United States Geological Survey were based on Bj, and it appears prob- 
able from its position that it is more stable than B. M. II. It was adopted as the 
junction point in the adjustment of the level net. 

Connection was made at Champaign with two bench marks established in 1905 
and they were found undisturbed. 

The principal maximum values of the total discrepancy (B — F) in the main 
line were : 



Distance. B— F. 



B-F per 
kilometer. < 



_ _ _|. . . . 

nUles. km. ft. mm. mm. 

27. 1« 43.6 +0.123-+ 37.6 +0.86 

52.1 83.8 I +0.160 + 51.5 + .61 

107.0 172.2 +0.334 +101.8 + .50 

123.1 198.1 +a387 +118.0 + .60 



OHILLIOOTHE TO COLUMBUS, OHIO. 



This line was run in 1905 by E. L. McNair, over the Norfolk and Western Railway. 
It was connected with the Coast and Geodetic Survey leveling at Chillicothe on one 
bench mark. The principal maximum values of the total discrepancy (B — F) in 
the main line were: 

Distance. B-F. jSi^^eS?. ^^^^' ^-^' Wl^eS?. 

km. mm. mm. km. mm. mm. 

22.0 +16.6 +0.75 72.6 -1.8 -0.02 

62. 8 + a 4 + . 13 At end 79. 2 +2. 4 + . 03 



PORTSMOUTH TO CHILLICOTHE, OHIO. 

This line was nm in 1906 by N. A. Campbell and W. H. Monahan, over the 
Norfolk and Western Railway. It was connected with the Coast and Geodetic Sur- 
vey leveling at Chillicothe, on one bench mark, and at Portsmouth with the leveling 
along the Ohio River, on one bench mark. 
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The principal maximum values of the total discrepancy (B — F) in the main 
line were: 

I Distance. B-F. B^.PJJ 

I miles, km. ft. mm. mm. 

16.4-26.4 +0.068= + 17.0 +a67 

24.8 39.9 - .028 - S.b - .21 

29.5 47.5 + .048 +14.6 + .31 

4a5 6&8 - .044 -13.4 - .20 

At end 49. 6 79.8 -.064 -16.6 -.21 



VALLEY CROSSING TO UHRICHSVILLE, OHIO. 

This line was run by W. H. Monahan in 1906. It starts with a bench mark of 
the Chillicothe to Columbus line, at Valley Crossing. At Zanesville two bench marks 
of the Corps of Engineers, U. S. Army, were recovered with a close agreement of the 
two determinations of the difference of elevation. At Uhrichsville connection was 
made with the Baltimore and Ohio Railroad leveling on one bench mark. 

The principal maximum values of the total discrepancy (B-^F) ki the main 
line were: 

Distance. B-F. ^,{^^^ , 

miUs. km. ft. mm. mm. ! 

19.6™ 31.6 -0.020— 6.1 -0.19 

29.5 47.5 + .0» +21.0 + . 44 

56.6 91.1 + .106 +32.3 + .36 
70.0 112.7 + .146 +44.6 + .39 

At end 134. 4 216. 3 + . 117 +3& 7 + . 27 



BALTIMORE AND OHIO RAILROAD LINES. 

The leveling was all done by O. E. Carr over the lines of the Baltimore and 
Ohio Railroad, and the results were furnished to this office in manuscript by the 
Cliief Engineer of the Baltimore and Ohio Railroad. 

Throughout the season of 1903 the same instrument and rods were used as on 
the leveling from Hancock, Md., to Foley, Pa., in 1902.* The instrument is a copy 
of the new Coast and Geodetic Survey precise level and the rods are Molitor self-read- 
ing precise level rods, graduated to hundredths of feet. 

During liie season of 1904 the same instrument was used. Coast and Geodetic 
Survey rods T and U were used from Cumberland to B. &. O. 65, near Terra Alta, 
W. Va., on the line from Cumberland to Benwood. On the remainder of the line 
new Molitor rods were used. 

The Molitor rods used in 1903 were stated by Mr. Carr to be of exact length 
as marked and to be found by the Bureau of Standards unchanged in length during 
the season. 

The Molitor rods used in 1904 were longer than graduated by 0.0005 foot per 
foot. No statement is made of the measurements on which this value depends. 

* See Appendix 3, Report for 1903, p. 348. 
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Rods T and U were used during part of March and April, 1904. The value used 
in the computation for the mean length was 3.00115 meters, or an excess of 0.38 
millimeter per meter. 

These rods were determined by the Bureau of Standards as follows: 

Date. B4Ml T. B4m1 U. 



Jaouary, 1904 3.0010 3.0000 

January, 1905 3.Vns 3.0014 

The value u.sed is therefore very nearly the mean of these two determinations. 

As in 1902, the methods of observation, Umit of error,etc., were the same as in 
Coast and Geodetic Survey leveling,, with one exception. In the latter part of 
1903, on the line Warwick to Benwood, and on the line Cumberland to Ben wood, 
a change was made by always reading the back rod first. Mr. Carr stated that this 
change was made solely to save time. The Coast and Geodetic Survey practice 
is to read the back rod first at one instrument station and the fore rod first at 
the next, and so on. See paragraph 14 of the general instructions, page 12. The 
purpose of this provision is to eliminate the effect of any rising or settling of the 
instrument. In these two lines, therefore, of the Baltimore and Ohio Railroad 
leveling, this systematic error has not been eliminated. 

The accumulated discrepancy between the forward and back lines on all the 
leveling except the first 43 miles of Cumberland to Benwood had a plus sign and 
showed a steadily increasing value. 

WASHINGTON, D. C, TO BALTIMORE, MD. 

At Washington one bench mark established the previous year was recovered. 
In Baltimore the leveling was connected with the city leveling on two bench marks. 
Connection was made with sea level at Baltimore by the Coast and Geodetic Survey 
in 1905 (see p. 28). The line was continued from Baltimore to Philadelphia, but 
this portion, which would be a spur from the level net and which is without a check, 
was not included in this publication. 

The accumulated discrepancy between the forward and backward line (B — F) 
at Baltimore was -f 0.0724 foot ( + 22.1 millimeters) on 40.7 miles (65.5 kilome- 
ters), or +0.34 millimeter per kilometer. The accumulated discrepancy at 
Philadelphia, the end of the line, was +0.1462 foot ( + 44.6 miUimeters) on 136.4 
miles (219.5 kilometers), or +0.62 millimeter per kilometer. 

RELAY TO WASHINGTON JUNCTION, MD. 

At Relay one bench mark established early in the same season was recovered. 
At Washington Junction three bench marks established the previous year were 
recovered and found undisturbed. This line closed a small circuit of Baltimore 
and Ohio Railroad leveling, namely, Washington-Relay- Washington Junction- 
Washington. The closing error was 0.0723 foot, or 22.0 miUimeters, and the length 
of the circuit was 131.5 miles, or 213 kilometers. 
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The accumulated discrepancy between the forward and backward lines 
(B-F)= -h0.1147 foot (+ 35.0 millimeters) on 59.3 miles (95.4 kilometers), or +0.37 
millimeter per kilometer. 

FOLEY, PA., TO CHICAGO JUNCTION, OHIO. 

At Foley one bench mark established the previous season was recovered. 
At Ben venue, Pa., near Pittsburg, a bench mark of the United States Geological 
Survey on the line Grafton-Pittsburg w^as recovered, and at East Akron Junction 
a bench mark of the United States Geological Survey on the line Cleveland to 
Canton was recovered. There were thus two connections with the precise level 
net. The line ended at Chicago Junction. In 1905 the line Chicago Junction to 
Deshler, run by the Coast and Geodetic Survey, connected it etgain with the net. 

Th^ portion of the line from Struthers to East Akron Junction was not used 
in the net. Although the circuit Struthers-East Akron Junction-Canton-Alliance 
showed no error larger than the classes of leveling involved allowed, there existed 
other leveling of the United States Geological Survey, of a grade lower than precise 
leveling, which, by circuits involving that part of the Baltimore and Ohio line, 
indicated some large mistake within these circuits or in the Baltimore and Ohio 
Railroad leveling. This leveling was therefore not included in the net. 

WABWIOK, OHIO, TO BEN WOOD, W. VA. 

At Warwick one bench mark, established earlier in the same season, was 
recovered. At Bridgeport a bench mark of the Oliio River line * was recovered. 
At Uhrichsville connection was made later by the United States Geological Survey 
on one bench mark of this line. 

The accumulated discrepancy was +0.1085 feet ( + 33.1 millimeters) on 110.1 
miles (177.2 kilometers) or +0.19 millimeter per kilometer. 

When the level net was adjusted it wa5 found that the part of this line from 
Uhrichsville to Benwood, forming equation 72, received a very large correction, 
and that the jw* (weighted square of the residual) was so large that it indicated 
that the line was very near the limit for rejection but not sufficiently large to show 
that it should be rejected. It was, therefore, retained. But on account of this 
lai^e correction and the consequent probability of a large mistake in the line it 
was decided not to publish any elevations along this line. 

CUMBERLAND, MD., TO BENWOOD, W. VA. 

At Cumberland two bench marks established in 1902 were recovered and the 
new determination of the difference of elevation agreed with the old within the 
limit of accuracy of the leveling. At Benwood one bench mark established the 
previous year was recovered, and connection was again made with the Ohio River 
line on a bench mark at Benwood. At Amblersburg and at Grafton connection 
was made, on one bench mark at each place, with the Coast and Geodetic Survey 
leveling of 1879. 

* See Appendix 3, Report for 1903, page 347. 
66286—09 4 
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The accumulated discrepancy between the forward and backward lines (B — F) 
at the end of the hne was 0.4882 foot (-f 148.8 miUimeters) on 198.3 miles (319.1 
kilometers) or -f 0.47 millimeter per kilometer. This is the only line of the Balti- 
more and Ohio Railroad leveling whicli shows any minus discrepancy. For the 
first 43 miles of the line the accunmlated discrepancy is sometimes plus and some- 
times minus, the maximum plus being -f 13 milHmeters at 11.6 miles and the 
maximum minus being —15 miUimeters at 30.1 miles. 

ZANESVILLE TO MARIETTA, OHIO. 

The Director of the United States Geological Survey transmitted to this office, 
from a line furnished him by the Chief of Engineers, the elevations, descriptions, 
and distances from the mouth of the Muskingum River, of one bench mark at 
Belpre, one at Marietta, and two on Lock 10 at Zanesville. No particulars are 
known at this office of the methods of the work, but it is undesrtood to be of the 
same class as the leveling along the Ohio River.* 

MONACA, PA., TO LIMA, OHIO. 

In 1903 there was included in the level net a line run by the Pittsburg, Fort 
Wayne and Chicago Railroad from Monaca, Pa., to Lima, Ohio, with which the 
United States Geological Survey line from Canton to Cleveland was connected. 

When the Coast and Geodetic Survey lines in Pennsylvania and Ohio were 
run, in 1906,f it was found that the new determinations of the difference of elevation 
between bench marks of this line differed widely from those determined by the 
railroad leveling, indicating either changes in the bench marks or large inaccuracies 
in the leveling. The United States Geological Survey had run many lines of 
levels, of a grade lower than precise leveling, in this region and the circuits 
formed by this leveling with sections of the line Monaca to Canton all indicated 
errors in the latter line and showed that it was not of sufficient accuracy to be 
considered as precise leveling. For these reasons the portion of this line from 
AUiance to Lima was omitted from the level net. After the new leveling at 
Alliance and near Monaca was substituted for the old, it was found that the circuit 
closures were within reasonable limits and that the difference of elevation between 
the stable bench marks at the two points was probably correct. The portion of 
the line from Monaca to Alliance w^as therefore retained in the net, but on account 
of the uncertainty of the stability of many of the intermediate bench marks the 
elevations along the line are not pubhshed. The elevations on pages 668-571 of 
Appendix 3, Report for 1903, are therefore no longer .to be used. 

CONDENSED STATEMENT OF DIREOT RESULTS OF OBSERVATION. 

On the following pages are shown in condensed form for convenient reference 
the direct results of all the leveling which is included in the level net in this 
publication. All lines introduced into the net for the first time in this adjustment 
are indicated by italics. 

* See Appendix 3, Report for 1903, page 347. t See page 40. 
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Tlie numbering of the lines repeated from Appendix 8, Report for 1899, and 
Appendix 3, Report for 1903, has been retained unchanged as far as possible. 

For each long line, of leveling there are stated in tabular form the location 
and designation of the terminal bench marks, the distance between them measured 
along the level line, the observed difference of elevation, and a reference to the 
authority from which these facts are obtained. A plus sign on the difference of 
elevation indicates that the first-named bench mark is higher than the second. 

As the desirable information in regard to tide observations and in regard to 
the observations fixing the relations between certain bench marks which are 
common to two or more level lines at their junction points can not conveniently 
be put in this tabular form, it is placed immediately after it in paragraphs, which 
are numbered to correspond with the relation which they bear to the tabular 
matter. The numbers assigned in the tabulation and the following paragraphs 
serve also to indicate approximately the order in which the corrected elevations 
and descriptions of bench marks are given. 

Another distinction may also be made between the paragraphic matter and 
the tabular matter. All elevations or relative elevations which are stated in the 
paragraphic matter are determined by the observations with so high a degree 
of accuracy, as compared with the relative elevations stated in the tabular matter, 
that they are treated as fixed quantities in the adjustment, or, in other words, 
are assigned infinite weight. 

The lines of leveling are also shown on the sketch opposite. The lines have 
been drawn nearly in their true location, but the drawing has necessarily been 
somewhat generalized and in a few cases it has been necessary to exaggerate, 
distances between points in order to make them show as separate points. The 
various symbols used in drawing the lines serve to show by what organizations 
they were run. ''U. S. Engineer Precise Leveling" includes the precise leveling 
done under the direction of the Corps of Engineers, U. S. Army; the Mississippi 
River Commission, and the Missouri River Commission. '*U. S. Engineer Wye 
Leveling" includes wye leveling done under the direction of the Corps of Engineers, 
U. S. Army, and the Board of Engineers on Deep Waterways. 



No. 



Places. 



Distance. 



Bench marks. 



Difference of 
elevation. 



Reference. 



km, 
287 



119 



2 Raritan Bay, N. J 

Harrisborg, Pa. 

3 Harrisburg, Pa 

Hagerstown. Md. 

4B Cumberland, Md 

Hancock, Md. 
4C Hancock, Md 

Hagerstown, Md. 
4D Grafton, W.Va 

Amblersburg, W. Va. 
4E Amblersburg, W. Va 

Cumberland, Md. 
7A Lawrenceburg, Ind 

Olney, III. 
7B 01ney,Ill 

Odin. ni. 

8 Odin.in 

St Louis, Mo. 

9 St Louis. Mo.* 

Jefferson City, Mo. 

*Tbi8 Indladee a local adjustment of two runnings between M« and 
1809, pp. 26, 28.) 



94 
50 



116 
329 



86 
104 



206 



F 

XXIX 
XXXX. 
A 

I 

F 

F 

A 

M 

L 

L 

I 

U 

Bs 

Bi 

V 

V 

Ks 

K, 

90(85) 



-106.^11 C. and G. 8. Rep. 1882, pp. 525-^28. 

— 59.6851 Ibid., 1882, pp. 628-629. 
+ 61. 8102 Ibid., 1882, pp. 533-^35. 

— 40.0461 Ibid., 1882, p. 533. 
—191. 1506 Ibid., 1882, p. 637. 
+304. 9094 Ibid., 1882, pp. 536-637. 

— 0.2283 Ibid., 1882, pp. 647-662. 

— 12.8461 Ibid., 1882, p. 652. 

+ 34. 4398 Ibid., 1882, pp. 552-664. 

— 43. 6068 Ibid., 1893, Ft. 2, pp. 23-32; 1896, p. 268. 

XIV near New Haven, Mo. (See C. and Q. 8. Rep. 
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No. 



Places. 



Distance. 



Bench marks. 



Diflerenoe of 
elevation. 



ReiereDoe. 



11 

13 

I5A 

10 

20 

22 

23 

25 

26 

28 

30 

81 

32 I 

I 

S4 I 
3t 

44 ! 

4. I 

48 I 

50 I 

" I 

" i 

56 ' 
67A ' 
59A ' 
50B I 

61A I 



ity, 
Pleasant Hill, Mo. 

Kansas City, Mo 

Pleasant Hill, Mo. 

Kansas City, Mo 

Holliday. Kans. 

Holliday, Kans 

Abilene, Kans. 

Salina, Kans 

Ellis, Kans. 

Ellis, Kans » 

Hugo, Colo. 

Hugo, Colo 

Limon, Colo. 

Limon.Colo 

Colorado Springs, Colo. 
Colorado Springs, Colo. 
Denver, Colo. 

Llmon, Colo 

Denver, Colo. 

MobOe, Ala 

BUoxi, Miss. 

Meridian, Miss 

Mobile, Ala. 

Corinth, Miss 

Meridian, Miss. 

Cairo, ni 

Corinth, Miss. 

OdIn,Ill 

Cairo, ni. 

Greenville, Miss 

Vlcksburg, Miss. 

Littie Rock, Ark 

Arkansas City, Ark. 

Van Buren, Ark 

Little Rock, Ark. 

Van Boren, Ark 

Fort Smith, Ark. 

Chester, Ark 

Van Buren, Ark. 

Boston, Mo 

Chester, Ark. 

HarrlsonvUle, Mo 

Boston, Mo. 

Pleasant HUl. Mo 

Harrisonvllle, Mo. 

HoQIday, Kans 

Harrlaonvllle, Mo. 

Hagerstown, Md 

Georgetown, D. C. 

Georgetown, D. C 

Washington, D. C. 

Georgetown, D. C 

Richmond;Va. 



68 



94 

65 



66 



70A 
720 



72D 
74A 



74D 
74E 



76 



Richmond, Va 

, Old Point Comfort, Va. 



I 



Bt Augustine, Fla 

Cedar Keys, Fla. 

Meridian, Miss 

Vlcksburg, Miss. 

Corinth. Miss 

Memphis, Tenn. 
' Annapolis, Md 

Washington. D. C. 

Norfolk, Nebr 

Abilene, Kans. 

Gibraltar, Mich 

, Deshler, Ohio. 

I Deshler, Ohio 

, Cincinnati, Ohio. 

Monroe, La 

I Bodcau, La. 

; Shreveport, La 

I Barbln Landing, La. 
' Barbln Landing, La. . 
; Bmithland, La. 

' Monroe, La 

; RayvDle, La. 



km. 
198 

45 ' 

23 

230 ' 
188 
372 

25 
123 
121 
141 ! 

93t 
219 I 
314 I 
265' 
194 I 

185 I 
181 I 
261 1 

9 

40 

252 

145 

I 
13 I 

76 I 

129 ! 

8 I 

186 , 

140 

216 I 

I 

224 < 

151 ' 
63 I 

466 ; 

124 

272 I 

140 ' 

315 
67 
34 



xxvni... 

LI 

Lvni 

Lll 

244 

LXII 

Lxm 

Bi 

Hi 

A, 

B, 

K 

K 

N 

P 

Z 

Z 

Zi 

N 

Zi 

A 

El 

C 

A 

V 

C 

1 

W 

V 

2 

1 

211 

3(orI) 

F 

XXXVIII. 

3 (or I) 

XXXIX... 

XLI 

XLVm... 

XXXIX 

xcvn.... 

XLIX 

43 

XCVI 

LI 

43 

LXII 

48 

A 

XI 

XI 

Capitol 





Sea level.. 
Sea level 

C 

Cistern 

W 

Memphis 

a 

Capitol 

N, 

Y, 

1(1898)... 

Ii 

Ii 



27 

P. B. M. 44 

P.B.M.46 

T. B. M. 53 

T.B.M.68 

XLV 

24 

17 



-32.0066 

- 2.9290 
—120. 1134 
—272.6940 
-801.8633 
-93.8534 ' 
—214. 1380 
+267.8229 
+ 46.4068 

- 1.0260 
+ 101.1643 
+ 32.3287 
-41.1691 



C. and G. S. Rep., 1896, pp. 268-27^. 

Ibid., 1896, pp. 27^-276. 

Ibid., 1896, p. 275. 

Ibid., 1897, pp. 273-278. 

Ibid., 1897-^ p. 190. 

Ibid., 1897-98, pp. 201-209. 

Ibid., 1807-96, p. 221. 

Ibid., 1807-98, pp. 221-224. 

Ibid., 1899, pp. 38&-388. 

Ibid., 1899, pp. 389-392. 

Ibid., 1887, pp. 188-190. 

Ibid., 1888, pp. 411-417. 

Ibid., 1888, pp. 418-422; 1892, Pt. 2, pp. 

166-169. 
Ibid., 1892, Pt. 2, pp. 109-181. 



+ 63. 0832 Ibid., 1802, Pt. 2, pp. 181-180. 

1 
+ 12. 1103 Ibid., 1888, pp. 443-tfO. 

+ 38.0708 I Ibid., 1888, pp. 467-461. 

+ 46. 1848 Ibid., 1888, pp. 461-462; 1809, pp. 36^ 

— U). 1668 Ibid.,' 1899, p. 868. 
+ 131.2299 ' Ibid., 1899, p. 869. 

+ 27.5842 Ibid., 1899, pp. 377-882. 

+ 26.8403 Ibid., 1899, pp. 878-^76. 

— 48.3294 Ibid., 1899, p. 372. 

— 76. 4668 Ibid., 1889, pp. 370-872. 

+ 168. 4648 Ibid., 1896, pp. 267, 262-263. 

— 1& 0040 Ibid., 1806, p. 261. 

— 49.1671 
in 1884 

— 48.7662 
in 1896 

+ 55.4866 

in 1884 

+ 55.5818 

in 1891-92 

— 0.2586 

+ 45.5885 
+ 67.2388 

— 26.3500 



+ 113.4466 
-38.2680 



+ 50.8004 



— 343101 
+ 35.4840 



Ibid., 1896, pp. 248-266. 

Ibid., 1896, pp. 239-244. 

Ibid., 1809, p. 397. 

Ibid., 1809, pp. 354-860. 

Ibid., 1892, Pt 2. pp. 207-219. 

Ibid., 1889, p. 463. 

Ibid., 1899, pp. 306-319 

Ibid., 1899, p. 840. 

Ibid., 1899, pp. 340-842. 

Ch. of Eng. Rep. 1893, Pt 3, pp. 1952- 
1963; WOajfC 2, p. 1467. 



Ibid., 1908, Pt 2, pp. 1467-1469. 

+ 9. 3650 I Ibid., 1902, Pt 2, pp. 146^1400. 

- 4.9980 ' Ibid., 1893, Pt 3, pp. 1946-1946; 1902, 
I Pt2,pp.l460, i4nr. 
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No. 



Places. 



Distance. 



Bench marks. 



Diflerenoe ol 
elevation. 



Reference. 



78 RayviUe,LB 

Vioksbuig, Miss. 

79 Concordia, La 

Vidalia, La. 

80A Monroe, La 

Columbia, La 

SOB Columbia, La 

JonesvUie, La 

80C Jonesville, La 

Concordia, La 

81A RayvlUe, La 

Archibald, La 

81B Archibald, La 

Concordia, La 

83A Jonesville, La 

Acme, La. 
84 Shreveport. La 

Jeters Landing, La. 

86 Parkeville, La 

Monroe, La. 

87 Olendora. La 

Farmerville, La. 

88A Little Rock. Ark 

Camden, Ark 

88B Camden. Ark 

Parkeville, La. 

89 WUkersons Landing, Miss. . . . 
Parkeville, La. 

90 Greenville, Miss 

WUkersons Landing, Miss. 

91 Qroenville, Miss 

WUkersons Landing, Miss 

92 Vicksburg, Miss 

QreenviUe, Miss. 

93 WUkersons Landing, Miss. . . . 
Friar Point, Miss. 

94 Friar Point. Miss 

Clarksdale, Miss. 

96 Ffiar Point, Miss 

Memphis, Tenn. 
99 Riverton Junction, Ala 

Pittsburg Landing, Tenn. 

100 Meridian, Miss 

York, Ala. 

101 York, Ala 

Birmingham, Ala. 

102 York,Ala 

Domopolis, Ala. 

103 Memphis, Tenn 

Cairo, lU. 

104 Cairo.m 

St. Louis, Mo. 

105 St. Louis, Mo 

12 mUes above St. Louis, Mo. 

106A 12 miles above St. Louis, Mo . 

Qrafton, lU. 
106B Orafton, ni 

Albany, HI. 
108 Albany, ni 

Fulton, ni. 

110 Fulton, Dl 

Savanna, Dl. 

112 Savanna. Bl 

Chicago, lU. 

113 Savanna, lU 

, St. Paul. Minn. 

116 ' St. Paul, Minn 

Duluth. Minn. 
118 Marquette, Mich 

Escanaba, Mich. 

120 12 miles above St. Louis, Mo . . 
Jefferson City, Mo. 

121 Jefferson City, Mo 

Kansas City, Mo. 

122 Kansas City, Mo 

' St. Joseph, Mo. 

124 St Joseph, Mo 

Sioux Oity, Iowa. 
133A Oreenbush. N. Y 

Troy, N. Y. 



Jlrm. 
79 16 

SW. Base 
U 9 

LXIV 
61 27 

137 
78 137 

P. B. M. 4 
29 P. B.M.4 

9 
15 17 

P. B. M. .Archibald 
95 P. B. M. Archibald.. 

9 
54 P. B.M.4 

P. B. M. 12a 
44 P. B. M. 46 

P. B. M. 4 
34 Parkeville 

24 
42 P. R. P. Olendora 

P. B. M. Stein 
186 3(orI) 

P. B. M. Camden IV 

152 P. B. M. Camden IV. 
Parkeville 

163 84 

74 

32 1 

84 

33 1 

84 

269 P.B.M.2 

1 

153 84 

II 

32 U 

Ill 
134 11 

Memphis 
63 T. B. M. 44 

P. B. M. 61 
42 C 

P B. M.26 
207 P. B. M.26 

P. B. M. 1 

46 P. B. M. 26 

P. B. M. 6 

330 Memphis 

P. B. M. 2 

275 P. B.M.I 

K« 

21 ' Ki 

P B. M. 12 

47 P. B. M. 12 

P. B. M. 3 

504 P.B.M.3 

P. B. M. 53 

6 P.B.M.53 

P. B. M. 56 

31 P.B.M.56 

P. B. M. 62 
224 P. B. M. 62 

P. B. M. 99 
478 P. B. M. 62 

P. B. M. 68 
250 P. B. M. 68 

1 
105 1 

1 
224 P. B. M, 12 

XXVIII (Capitol) 
306 90(85) 

LVIII 
113 244 

P. B. M. 287 
366 1'. B. M. 290 

P. B. M. 399 
1! Gristram 

D. W. Troy 2 



-I- 
+ 
+ 



m. 

- 2.1750 ! 

- 0.1609 I 

+ 5.6098 I 

+ 1.7178 : 
I 

- 3.1422 

3.3802 
3.8656 
1.5342 

- 0.4581 
+ 1. 7471 
~ 4.7268 
+ 45.2904 
-I- 11.5171 
+ 17.4850 

- 2.3115 

- 2.3033 

- 10.5820 

- 12.8985 
+ 2.5630 

- 25.3792 

- 1.1236 
+ 57.4130 
-138.5020 
+ 8.7319 

- 16.7198 



Ch. of Eng. Rep., 1893, Pt. 3, p. 1945: 

1902, Pt. 2, p. 1456. 
Ibid., 1902, Pt. 2, p. 1466. 

Ibid., 1902, Pt. 2, p. 1450. 

Do. 
Ibid., 1902, Pt. 2, p. 1466. 
Ibid., 1902, Pt. 2, p. 1463. 

Do. 

Ibid., 1902, Pt. 2, pp. 1450-1451. 

Ibid., 1902, Pt. 2, p. 1466. 

Ibid., 1902, Pt. 2, p. 1448. 

Ibid., 1902, Pt. 2, pp. 1455, 1456. 

Ibid., 1902, Pt 2, p. 1449. 

Ibid., 1902, Pt. 2, pp. 1448-1449. 

Ibid., 1902, Pt. 2, pp. 1454, 1455. 

Ibid., 1883, Pt. 3, pp. 2183, 2184. 

Ibid., 1902, Pt. 2, p.. 1465. 

Ibid., 1894, Pt. 3, pp. 1497-1499; 1902. 

Pt. 2, pp. 1460-14^. 
Ibid., 1883, Pt. 3, pp. 2177-2183. 

Ibid., 1902, Pt. 2, p. 1467. 

Ibid., 1879, Pt. 3, p. 1944; 1878, Pt. 3, 

p. 1392 
Ibid., 1896, Pt. 3, pp. 1999-2011. 

Ibid., 1899, Pt. 2, pp. 1779-1781. 

Ibid., 1899, Pt. 2, pp. 1770-1779. 

Ibid., 1899, Pt. 2, pp. 1781-1783. 



- 29.2737 

- 13.3804 

-I- 6.3495 

- 49.2893 
+ 4.9232 

- 2.9032 
+ 0.2105 

- 33.8437 
+ 23,1902 
+ 6.1567 

- 52.1261 

- 58.2482 

- 19.0180 

- 85.1170 

- 3.0162 



Miss. Riv. Com. Rep. 1881, pp. 52 

Ch. of Eng. Rep. 1883, Pt: 3, pp. 

2187-''188 
Ch. of Eng. Rep. 1884, Pt. 4, pp. 2480- 

2499. 
Ibid., 1884, Pt. 4, pp. 2479-2480; 1888, 

Pt. 4, p. 2328. (Mean of these two 

measures used.) 
Ibid., 1884, Pt. 4, pp. 2476-2479. 

Ibid., 1884, Pt. 4, pp. 2499-2534. 

Ibid., 1884, Pt. 4, p. 2534; 1885, Pt. 4, 
p. 2652. (Mean of those two meas- 
ures used.) 

Ibid., 1885, Pt. 4, pp. 2052-2654. 

Ibid., 1885, Pt. 4, pp. 266*-2ae9. 
Ibid., 1892, Pt. 4, pp. 2958-3037. 
Ibid., 1892, Pt. 4, pp. 3074-3098. 

Prof. Papers No. 24 (U. S. Lake Sur- 
vey Rep.),pp. 603-604. 

Ch. of Eng. Rep. 1888, Pt. 4, p. 2328; 
1893. Pt. 6, pp 4046-4082 

Ibid., 1893, Pt. 6, pp. 3988-4046. 

Ibid., 1893, Pt. 6, pp. 3964-3988. 
Ibid., 1893, Pt. 6, pp. 4138-4208. 
C. and O. S. Rep. 1903, pp. 297, 298. 
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No. 



Places. 



! 

Di$taQoe. 



Bench marks. 



Diflerenoe of 
elevation. 



Reference. 



133C Troy, N. Y 

WhltehaU, N. Y. 



km. 

106 N. Y. 12 

(60 nil.) U. S. C. S. 36 



- 25.1211* 
(- 82.418 ft.) 



133D 

133E 

133F 

133G 

133H 

135 

138A! 

138B 

138C 

138D I 

138E 

138F I 

140B 

140C 

140D 

142B 

143A 

143B 

143C 

144 

145 

146 

147 

150 

151 

152 

153 

155 

157A 

157B , 

159 

160 

162 

164A 

164B 

166A 



WhitehaU, N. Y 

Crown Point, N. Y, 

Crown Point. N. Y 

Cooperaville, N . Y. 

Cooperaville, N. Y 

Ilogansburg, N. Y. 

Uogansburg, N. Y 

Tibbetts PL, N. Y. 

Oswego, N. Y 

Tibbetts Point, N. Y. 

Qreenbusli, N. Y 

Boston, Mass. 

Dunkirk, N.Y 

Salamanca, N. Y. 

Salamanca. N. Y 

HomellsviUe, N. Y. 

Homellavllle, N. Y 

Elmira, N. Y. 

Klmlra,N. Y 

Blnghamton, N. Y. 

Blnghamton, N. Y 

Balnbridge, N. Y. 

Balnbridge, N. Y 

VIscheisFerry, N. Y. 

Leboeuf, Pa 

Erie, Pa. 

Franklin, Pa 

Leboeuf, Pa. 

West Penn Junction, Pa.. . 

Franklin, Pa. 

Braddock, Pa 

Benton Ferry, W. Va. 

Braddock, Pa 

Blalisyllle Intexsec, Pa. 
West Penn Junction, Pa. . . 
Blairsvllle Intersec., Pa. 

Blairsvllle Intersec., Pa 

Harrisburg, Pa. 

New Orleans, La 

Biloxl, Miss. 

Baton Rouge, La 

New Orleans, La. 

Smlthland, La 

Baton Rouge, La. 

Fort Adams, Miss 

Smithland, La. 

Decatur, Ala 

Birmingham, Ala. 

Tuscumbla, Ala 

Corinth, Miss. 

Decatur, Ala 

Tuscumbia, Ala. 

Decatur. Ala 

Tuscumbia, Ala. 

Sioux City, Iowa 

Norfolk, Nebr. 

Decatur, Ala 

Chattanooga, Tenn. 

Chattanooga, Tenn 

Harriman Junction, Tenn. 

anclnnatl, Ohio 

Harriman Junction, Tenn. 

Knoxville, Tenn 

Harriman Junction, Tenn. 

Morehead City, N. C 

Caswell, Tenn. 

Wright, Tenn 

Cleveland, Tenn. 

Cleveland, Tenn 

Brunswick, Oa. 

Belpre, Ohio 

ChiDicothe, Ohio. 



GO 
(37.2 mi 

103 
(63.9 mi 

12(J 
(78.5 mi 

193 

73 



320 



131 
94 



04 
60 



168 
(104.6 
ml.) 

36 

86 
150 
201 



70 
(43 mi.) 
68 
(42 mi.) , 
314 I 
(195 mi.) ' 
135 I 

144 

104 1 

24 I 

139 j 
86 
86 



72 
116 



196 
128 



412 
81 



120 
671 



158 



U. S. C. S. 36 - 8.0071 

L. H. (- 26.27 ft.) 

L. n + 8.4C74 

D. W. Coopers viUe (+27.78 ft.) 

D. W. Coopers villa. .. . - 23. 2380 

U.S. P (- 76.24 ft.) 

U.S.P - 26.0919t 

P. B. M. 35 

A - 3.6430 

P. B. M. 35 

Gristmill + 4.2898 

Sea level (+ 14.074 ft.) 

598D -24L4932 

1391 D 

1391 D + 75.9076 

1141 D 

1141 D + 86.5039 

857 A 

857A - 2.2869 

867 A 

867 A - 37.7005 

989 A 

989A +243.4220 

L. 8. 18 

1193P +188.0081 

L. H. 

987 P 

1193 P 

P.R.R.26 

987P 

P.R.R.88 

885 Pittsburg 

P.R R.88 

P. R. R. 47 

P. R. R,26 

P. R. R. 47 

P. R. R.47 

P. R. R.2 

Halfway House 

El 

XXXII 

Halfway House 

XLV + 

XXXII 

XLIX.. + 6.0780 

XLV 

P. B. M.50 

P. B. M. 2 

P. B.M.9 

V 

P.B.M.50 

P. B. M. 9 

P. B. M. 50 

P. B. M. 9 

B, 

2 

P.B.M.50 - 41.6780 

e98N 

698N 

C, 

C 

A, 

933 MC +42.5945 

C, 

7MC -262.0148 

867 MC (-859.627 ft.) 

940MC + 20.0138 

875 MC (+ 65.662 ft.) 

875MC +263.4319 

10 MC 

XL - 5.1780 

Q 



- 62.8310 

- 60.6127 

- 17.1478 
(- 56.259 ft.) 

- 88.7061 

-100.9072 
+238.6040 

- 3.1623 
+ 6.9856 

6.1987 



- 11.9243 
+ 6.5652 



+ 26.4098 
+ 26.4163 



-127.0836 



30.3215 
72. 1931 



Rep. on Deep Waterways 1900, Pt. II, 

pp. 1017, 1023, 1025. 
N. Y. State Eng. Rep. 1901, pp. 653, 

671, 675. 
Rep. on Deep Waterways 1900, Pt. II, 



pp. 1025-ia 
bU., ~ 



Ibid., Pt. I, pp. 393-398; Pt. II, p. \02i\. 

Ibid.. Pt. II, pp. 1026-1029. 

MS. furnished by Ch. of Eng., Mar., 

1900. 
Ibid., Mar., 1903. 

Rep. Top. Surv. Mass., 1893. 

MS. ftimished by U. S. Geol. Surv., 
Feb., 1903., 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Pa. R. R. B. M. Book, pp. 71-74. 

Ibid., pp. 77-80. 

Ibid., pp. 46-71. 

Ch. of Eng. Rep. 1900, Pt. 7, pp. 

4631-4645. 
Ibid., 1900," Pt. 7, pp. 4682-4708. 

Ibid., 1900, Pt. 7, pp. 4709-4721. 

Ibid., 1900, Pt. 7, pp. 4721-4725. 

C. and G. 8. Rep. 1903, pp. 249-251. 

Ibid., 1903, pp. 286-289; Ch. of Eng. 
Rep. 1896, Ft 3, pp. 1982-1998. 



?« 



Ch. of Eng. Rep. 1896, Pt. 3, pp. 

1982-1998 
C. and G. S. Rep. 1903, pp. 284-286. 

Ibid., 1903, pp. 262-256. 

Ibid., 1903, pp. 244-249. 

Ibid., 1903, pp. 242-244. 

Ibid.. 1903, pp. 230-239. 

Ibid., 1903, pp. 239-240. 

U. S. Geol. Surv., 20th Ann. Rep. 

Pt. 1, pp. 376-378. 
Ibid., p. 378. 

Ibid., pp. 378-380. 

C. and G. S. Rep. 



12, pp. 542^45. 



* In comblmng, the D. W. leveling was given twice as much weight as the New York State leveling. The weight assigned 

750 
to the portion of the lino Oswego-Grecnbush is l , as it consists of three runnings instead of two. See page 628 of the State 

Engineer's Report. 

t The difference of elevation, -26.0940 meters, obtained by converting 85.61 feet from the tabulation of this line in the Report 
of the Deep Waterways 1900, Part II, pages 1029-1036, was used by mistake in establishing the equations. The difference is due 
to the conversion of the original meters into feet and keeping the hundredths only, and then the conversion of the approximate 
feet into meters again. The mistake was not discovered until too late to correct the equations, but the txue value was used in 
distributing the correction on the line and in forming the circuit closure. 
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No. 



Places. 



Distance. 



Benoh marks. 



Differenoe of 
elevation. 



Reference. 



166B 

1C7\ 

167B 

168 

169A 

169C 

160D 

170A 

170B 

171 

172 

173 

174 

175 

176 

178 

180 

181A 

181 B 

182 

183A 

184A 

185A 

186 

187 

188 

189 

190A 

192\ 

192B 

194 

195 

196 

197 

198 

190 

200 

201 

202 



Chillioothe, Ohio 

Cindnnati, Ohio. 

Bdpre, Ohio 

Ponsmouth, Ohio. 

Portsmouth, Ohio 

Lawrenceburg, Ind. 

Grafton, W.Va 

Belpre, Ohio. 

lionaca. Pa , 

Pittsburg, Pa. 

Benwood, W. Va 

Monaca, Pa. 

Marietta, Ohio 

Benwood, W. Va. 
Dobbs Ferry, N.Y.. 
Poughkeepsie, N. Y. 
Poughkeepsle, N. Y.. 
Greenbush, N. Y. 

Page, Nebr 

Norfolk, Nebr. 

Chadron, Nebr 

Page, Nebr. 

Orm Junction, Wyo. . 

Chadron, Nebr. 

Cheyenne, Wyo 

Orin Junction, Wyo. 

Denver, Colo , 

Cheyenne, Wyo. 

Cheyenne, Wyo 

Rock Creek, Wyo. 

Anthony, Kans 

Salina, Kans. 

Bowie, Tex 

Anthony, Kans. 

St. Paul, Minn 

St. Cloud, Miun. 

St. Cloud, Mlmi 

Brainerd, Minn. 

Brainerd, Minn 

Aitkin, Minn. 

Cass Lake, Minn 

Brainerd, Minn. 

Lake Itasca. Minn 

Cass Lake, Minn. 
Grand Rapids, Minn. 
Cass Lake, Minn. 

Shreveport, La 

Fort Worth, Tex. 

Fort Worth, Tex 

Bowie, Tex. 

Fort Worth, Tex 

Comanche, Tex. 

Cleveland, Tenn 

Chattanoc«a, Tenn. 

Alliance, Ohio 

Monaca, Pa. 

Canton, Ohio 

E. Akron Jet., Ohio. 
£. Akron Jet., Ohio.. 
Cleveland, Ohio. 

Duluth, Minn 

Marquette, Mich. 

Escanaba, Mich 

Sand Beach, Mich. 

Milwaukee. Wis 

Sand Beadh, Mich. 

Chicago, III 

Milwaukee, Wis. 

Marquette, Mich 

Iroquois, Mich. 

Iroquois, Mich 

Detour, Mich. 

Mackinaw, Mich 

Escanaba, Mich. 

Detour, Mich 

Mackinaw, Mich. 

Detour, Mich 

Sand Beach, Mich. 



I km. 
158 

272 
(169 mi.) 

222 
(138 mi.) 

170 

40 

(25 ml.) 
Ill 

124 

87 

U6 

103 

427 

201 

247 

169 



215 
431 



128 
119 



68 



76 



410 



75 
50 



94 



470 
500 



720 
130 



240 
126 



210 
72 



260 



XL 

U. 8. E. 

U.S. E 

U 

M 

XL 

25 C 

P. R. R. 100 

94 A 

25C 

171 B 

94 A 

V 

173 A 

173 A 

GristmlU 

K, 

Oi 

C4 

Ks 

Ti 

C4 

B 

Ti 

A, 

B 

B 

U 

SE. Base 

Hi 

1124Gainv 

F» 

P. B. M. 68 

P. B. M. St. Cloud 
P. B.M.St. Cloud... 

North Base 

North Base 

P. B. M. Courthouse 

T. B.M.92 

North Base 

Park House 

T. B. M. 92 

T. B.M.230 

T. B.M.92 

P. B. M. 46 

U 

u 

1124 Galnv 

U 

Comanche A 

875 MC 

098 X 

Br. 66 

25C 

Br. 77 

Wall 

WaU 

U. S. E. 2 

No.l 

No. 1 

No.l 

E 

No.l 

£ 

99 

No.l 

No.l •. 

Iroquois 

Iroquois 

Goetz 

No.l 

No. 1 

Goetr 

No.l 

Goeta 

E 



+ 27. 9232 C. and G. S. Rep., 1882, pp. 54fr-646. 



4- 28.1723 
(+ 85.867 ft.) 

+ 14.9800 
(+ 49.147 ft) 

+ 114.4023 

- 17.5190 
(- 67.477 ft.) 

- 11.6321 
(~ 38. 163 ft.) 

- 17.2703 
(- 56.661 ft.) 

- 49.7925 

+ 48.5028 
+ 131.2314 
+421. 1151 . 
+412.7186 
+417.1686 
-262.6197 

- 195.7608 
+ 45.7929 

- 67.2614 
^100.6379 

- 52.1694 

- 3.6394 
+ 40.0211 
+ 46.9142 

- 9.9462 

-124.9945 

-157.9008 

+ 89.9821 

+ 55.1436 

+124.9438 
(+409. 920 ft.) 
+ 19.9553 
(+ 65. 470 ft.) 
+ 117.6680 
(+386. 049 ft.) 
+ 



Leveling of U. 8. E., submitted by 
U. 8. Geol. Surv. 
Do. 

C. and G. S. Rep. 1882, pp. 540-542. 

MS. furnished by Ch. of Eng. and by 
U. S. Qeol. Surv. 

Leveling by U. S. E.* results submit- 
ted by U. 8. Geol. Surv. 
Do. 

C. and G. 8. Rep. 1903, pp. 291-294 

Ibid., 1903, pp. 294-297. 

Ibid., 1903, pp. 257-259. 

Ibid., 1903, pp. 268-276. 

Ibid., 1903, pp. 299-302. 

Ibid., 1903, pp. 278-283. 

Ibid., 1899, pp. 289-293. 

Ibid., 1899, pp. 293-297. 

Ibid., 1903. pp. 261-266. 

Ibid., 1903, pp. 304-316. 

Ch. of Eng. Rep. 1899, Pt. 5, pp. 3420- 

3440. 
Ibid., 1899, Pt. 5, pp. 3440^3457. 

Ibid., 1899, Pt. 5; pp. 3467-3468; 1906, 

Supp., pp. 80, 86. 
Ibid., 190iC Supp., pp. 71-85; 1905, 

Supp., pp. 80, ffl. 
Ibid., 1901, Supp., pp. 85-96; 1905, 

Supp., pp. 80, 83, 84. 
Ibid., 1901, Supp., pp. 97-111; 1905, 



Suppi , pp. 80, 84, 85. 
C. andG. S. Rep. 1903, pp. 319-328. 

Ibid., 1903, pp. 317-319. 

Ibid., 1903, pp. 32»-330. 

MS. furnished by U. S. Geol. Surv., 

Feb., 1903. 
LeveUng of the Pitts., Ft. W. and Ch. 

R.R.,8ubmitted by U.S. Geol. Surv. 
MS. furnished by U. S. Geol. Surv.. 

Feb., 1903. 
Do. 

5.0841 MS. furnished Mar. 2. 1903, by Ch.of 

Eng. from U.S. Lake Survey. 
3. 1775* Do. 

3.0279 Do. 

0. 4404 Do. 

0. 6770 Do. 

1. 7274 Do. 

0. 8284* Do. 

3. 4869* Do. 

5. 8360* Do. 



* These values are the result of the Lake Survey adjustment of the figure Escanaba-Macklnaw-Detour-Sand Beach. The 
unadjusted values are: 



195. 
200.. 
201.. 
202.. 



+3.1790 
-0.8230 
+3.4860 
+6.8372 
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203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

220 

221 

222 

223 

224 

225A 

225B 

226 

227 

228 . 

229 

230 

231 

232 

233A 

234 

235 

236 

237 

238 

239 



Sand Beach, Mich 

Lexington, Mich. 

Lexington, Mich 

Trenton, Mich. 

Gibraltar, Mich 

Trenton, Mich. 

Trenton, Mich 

Amhersiburg, Can. 

Amherstburg, Can 

Buffalo, N. Y. 

Cleveland, Ohio 

Buflfalo, N. Y. 

Buffalo, N.Y 

Olcott, N. Y. 

Olcott, N. Y 

Oswego, N. Y. 

Oswego, N. Y 

Utica, N. Y. 

Utlca, N.Y 

VIschers Ferry, N. Y. 
Vischers Ferrv, N. Y.. 
Qreenbush, N. Y. 

Erie. Pa 

Buffalo, N. Y. 

Buffalo, N.Y 

Dunkirk, N. Y. 
HomellsvUle, N.Y.... 
Charlotte, N. Y. 

Charlotte, N. Y 

Oswego, N. Y. 

Sidney, N.Y 

Utica, N. Y. 

Irvineton, Pa 

Leboeuf, Pa 

Franklin, Pa 

Irvineton, Pa. 

Salamanca, N. Y 

Irrineton, Pa. 

Elmira,N.Y 

Williamsport, Pa. 

Harrisburg, Pa 

Williamsport, Pa. 

Hancock, Md 

Washington Jet., Md. 
Washington Jet., Md. . 
Washington, D. C. 

Cumberland, Md 

Hancock, Md. 

Cxunberland, Md 

Foley, Pa. 

Sidney, N.Y 

Hancock, N. Y. 

Hancock, N.Y 

Poughkeepsie, N. Y. 

Binghamton, N. Y 

Hancock, N. Y. 

Fort Worth, Tex 

Temple, Tex. 

Temple, Tex 

Lampasas. Tex. 

Temple. Tex 

Holland, Tex. 

Rock Creek, Wyo 

Red Desert, Wyo. 

Mackinaw, Mich 

Sand Beach, Mich. 

Cleveland, Ohio 

Erie, Pa. 

Red Desert, Wyo 

PocaUUo, Idaho. 

Pocatello, Idaho 

Owyhee, Idaho. 

Owyhee, Idaho 

Seattle, Wash. 



km. 

48 



185 



418 



80 
180 



131 

148 



34 
130 



:66 
142 



91 



(61.4 mi.) 

62 

(39 ml.) 



78 

121 

150 

(93 mi.) 

89 

69 

90 

(56 mi.) 

(22 mi.) 
71 

222 

78 

200 

89 

27 

212 

290 

155 



E 

No. 4 

No. 4 

1877 

1 (1877) . . 

18-7 

1877 

Gage 
Oa^ 

No. 1..... 
L.H. 

L.H 

No. 4 

No. 4 

A 

A 

L.S.92 

L.S.92.. 

L. S. 18 

L. S. 18. . 

Qrlstmill 

1(1873)... 

L.H. 

L.H 

508D 
1141 D. 



1 (1874) 

i(ir 



358 
937 



(1874). 

Tel. Pole 991.... 
L.S.92 

1167D 

1193 P 

987P 

U67D 

1391D 

1167 D 

857 A 

P. R. R. 46 

P. R. R.2 

P. R. R. 46 

F 

B. & O. 44 A 
B. <ScO. 44A.... 
Capitol 

F 

I 

B. & O. 176 
Tel. Pole 991.... 
924 A 

924 A 

173 A 

867A 

924 A 

U 

L^ 

L, 

N£. Base 

U 

W< 

U 

Bi 

No.l 

E 

No.l 

1 (1873) 

B, 

B, 

B, 

W4 

W4 

Sea level 



- 9. 0267 MS. furnished Mar. 2, 1903, by Ch. of 

Eng. from U.S. Lake Survey. 
+ 2.8681 Do. 

- 6.3912 Do. 
+ 7.4113 Do. 

- 3.3370 Do. 

- 2.6478* Do. 
+ 100.8456 Do. 
+ 2.2409 Do. 

- 54.4108 Do. 
+ 73.0104 Do. 
+ 53.9514 Do. 

- 4.4781t Do. 

- 2. 6277 MS. furnished by U. S. Geol. Surv. 

Feb., 1903. 
+261.9448 Do. 

+ 9. 5418 MS. furnished by Ch. of Eng. Mar. 14. 

1903. 
+17a8679 MS. furnished Feb., 1903. by U. S. 

Geol. Surv. 

- 7.9602 Do. 

- 54.9415 Do. 
+ 6& 1732t Do. 
+101.6296 Do. 

- 57. 2873 i Pa. R. R. B. M. Book. pp. 46, 110-113, 

96-^. 
+ 57. 2077 MS. furnished by the B. and O. R. R. 

+ 4a 4779 Do. 

+ 61.9468 Do. 

-27Sl0180 Do. 

+ 2a 2617 MS. furnished Feb.. 1903, by U. S. 

Geol. Surv. 
+229.2567 Do. 

- 17.8684 Do. 

- 20. 5443 C. and G. S. Rep. 1903, pp. 332-335. 
-lia 1793 Ibid., 1903, pp. 336-337. 

+ 5a 5746 Ibid., 1903, p. 338. 

-4.2761 Ibid., 1903. pp. 340-345. 

+ 2. 3«1§ MS. furnished Mar. 2, 1903, by Ch. of 

Eng. from U. S. Lake Survey. 
+ 1.83031 Do. 

+687. 6632 C. and G. S. Rep. 1904, App. 6, pp. 

40^410. 
+45& 3112 Ibid., 1904, App. 6, p. 412. 

+90a 5122 Ibid., 1905, App. 4, pp. 206-212. 



* This value is the result of the Lake Survey adjustment of the circuit Cleveland-Buffalo-Erie-Cleveland. The unadjusted 
valiM is -2.6441. 

t This value is the result of the Lake Survey adjustment of the circuit Cleveland-Buffalo-Erie-Cleveland. The unadjustwd 
value is -4.4818. 

I This line was run twice. 

I This is the adjusted value. See note on p. 55. The unadjusted value is +2.3424. 

] This is the adjusted value. The unadjusted value is +1.8294. 
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No. • 



Places. 



I 



240 
241 
242 
243 
244 I 
246 
246 ' 
247* 
248t! 
240 I 
250 I 
261 I 
252 1 
253 
254 ; 
256 : 



256 



250 , 

260 ' 

262 ; 

263 

264 

265 

266 

267; 

268 



270 
271 
272 
273 
274 
275 
276 
277 
278 
280 



St, Cloud, Minn 

Eoan$ffUUt Minn. 

EvansvilU, Minn 

SUphtn, Minn. 

EooMvilU, Minn 

iWatertown, 8. Dak. 
iWaUrtown, S. Dak . . . 
Sioux Cit^, Iowa. 

Hottand, Tex 

SmithvUU, Tex. 

SnUthmUe, Tex 

New Brauftfelt^ Tex. 

SmUkviUe, Tex 

Oaiveston, Tex, 

VidaUOyLa 

Fort Adams, Miu. 

Vieksburg, Mitt 

Vldalia, La, 

Acme, La 

Barbtn Landing, La. 

Archibald, La 

Columbia, La, 

Camden, Ark 

Shreveport, La. 

Delki,La 

Tentas Biver, La. 

Qabert,La 

New Light, La. 
Grand Rapida, Minn.. 
Aitken,Minn. 

Washington, D.C 

Relay, Md. 

Relay, Md 

Washington Jet., Md.. 

Relay,Md 

BaUimore, Md. 

Baltimore, Md 

BaUimore, Md. 

Cumberland, Md 

AmbUrsburg, W. Va. 
A mblersburg. W.Va.. 
Orafton, W. Va. 
Benton Ferry, W. Va. 
Benwood, W. Va. 

Benwood, W.Va 

UhrichsviUe, Ohio. 

UhriehsviOi, Ohio 

Warwick, Ohio. 

Warwick, Ohio 

SulUvan, Ohio. 

8uUivan,Ohio 

Qreenwieh, Ohio. 

Greenwich, Ohio 

Chicago Jet., Ohio, 

Chicago Jet., Ohio 

Deshler, Ohio. 

UhrichsviUe, Ohio 

ZanesviUe, Ohio. 

ZanesviUe, Ohio 

Valley Crossing, Ohio. 
Valley Crossing, Ohio. . 
Columbus, Ohto. 
Valley Crossing, Ohio. . 
ChiUtcothe, Ohio. 

ChiUicolhe, Ohio 

Porumouth, Ohio. 

Marietta, Ohio 

ZanesviUe, Ohio. 

Foley, Pa 

Benvenue, Pa. 

Benvenue. Pa 

EUwood CUy, Pa. 

Ellwood City, Pa 

Struihers, Ohio. 

EUwood City, Pa , 

Monaea, Pa. 

Struthers, Ohio 

Alliance, Ohio. 



Distance. 



km. 
141 



Bench marks. 



P. B.M.St. Cloud.... 

T, 
314 Ti 

Stephen W. Base 

266 Ti 

U 
358 U 

P. B. M. 300 

116 W4 

W» 

114 W». 

Sf 

273 W» 

Sea level 

92 LXIV 

XLIX 

147 SW.Base 

LXIV 

36 P. B. M.12a 

T. B. M. 53 
56 P. B.M. Archibald... 

137 
183 P. B.li.CamdenIV.. 
P. B. M. 46 

35 P. B.M.13 

P. B. M. Gray 

20 P. B. M. Gilbert 

P. B. M. New Light 

105 T.B.M.230 

Courtphouw 

48 , Capitol 

B.&0.31 

06 B.&0.31 

B. A 0.44 A 

12 B.&0.31 

B. 4&O.40 

6 , B.&O.40 

, Sea level 

117 I I 

I L 

48 L 

M 

127 885 Pittsburg 

»4A 

103 04A 

B. <Sc0.48 

74 8.40.48 

B.<& 0.449 

51 B.&0.449 

B. <b O. 481 

28 ; B. A0.481 

' B. & O. 405 

12 B.4O.405 

. B. <&0. 503 

116J B.&O.503 

Ii 

113 B.&0.48 

U. S. E. I 

104 U.S.E.l 

R 

15 R 

T 
65 R 

Q 
80 q 

U. 8. E. 
122 171B 

U.S.E.l 
206 B.&0.176 

818 Pittsburg 
71 818 Pittsburg 

B.4&O.340' 

30 B.&O.340 

' B. & O. 376 
26 ' B.&O.340 

25A 
60 ' B.&0.376 

Br. 66 



Difference of 
elevation. 



m. 

- 00.6635 

+161.0407 
-114.7600 
+1012672 
+ 64.0813 

- 02.6671 
+10a6431 

- 1.0034 
+ &0112 

- 0.1460 
+ 6.2811 

- 246401 
+ 5i8046 
+ 1.8374 
+ 26.3000 

+ 5.7282 
(+ 18.703 ft) 

" 40.2281 
(-161.600 ft.) 

+ 14.1038 
(+ 46.567 ft.) 

+ 7.6634 

-304.6561 
(-090.626 ft.) 

+101.3401 
(+627.765 ft.) 

+ 72.0615 
(+236.422 ft.) 

- 65.0216 
(-213.3246 ft.). 

- 20.3801 
(- 06.391 ft.) 

- 48.0522 
(-160.604 ft.) 

+ 24.4871 

+ 26.0051 I 
(+86.318 ft.). 
+ 73.3311 

+ 40. 7325 
(+163.164 ft.) 

- 16.0000 
(- 62.818 ft.) 

- 7.8234 

+ 34.7265 

+ 31.3551 
(+102.871 ft.) 

- 32.8743 
(-107.855 ft.) 

+215.8206 
(+708.072 ft.) 

- 22.0640 
(- 72.366 ft.) 

+ 13.0604 
(+ 46.8000 ft.) 
+ 41.6606 

- 76.5850 



Referaooe. 

Pp. 20, 21 of this report. 

Pp. 83-86 of this report. 

Pp. 21, 22 of this report. 

Pp. 2^27 of this report. 

C. and G. S. Rep. 1004. App. 7, pp. 

437,438. 
Ibid., 1004. App. 7, pp. 438, 430. 

Pp. 87,38 of this report. 

MS. furnished by Misi. River Com., 
Dec.. 1006. 
Do. 

Gh. of Eng. Rep., 1002, Ft. 2, pp. 1466- 

1467. 
Ibid., 1002, Pt. 2, pp. 1463, 1464. 

Ibid., 1002, Pt. 2. pp. 1451-1463. 

Ibid., 1002, Pt. 2, p. 1462. 

Ibid.. 1002, Pt. 2. p. 1466. 

Ibid., 1903, Supp., pp. 8(M«; 1006, 

8upp.,pp.80,85. 
MB. fumisEed by B. and O. R. R. 

Do. 

Do. 
Pp. 28, 20 of this report. 
MS. furnished by B. and O. R. R. 

Do. 

Do. 

MS. furnished by B. and O. R. R.. 
Feb., 1004. 
Do. 

Do. 

P. 40 of this report. 

MS. furnished by B. and O. R. R., 

Feb., 1004. 
Pp. 32,33 of this report 

MS. furnished by U. S. Gool. Surv. 

Do. 

Do. 

Do. 

Do. 

Leveling of U. 8. Eng. submitted by 

U. S. Geol. Surv. 
MS. furnished by B. and O. R. R. 

Do. 

Do. 
P. 41 of this report. 
P. 42 of this report. 



« This line supersedes line 148. 
t This line supersedes line 42. 

t This line was assigned a weight of U times a regular line of the same length on account of the reninning which amounted 
to more than an additional single ninning. 
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No. Places. Distance. Bench marks. ^,SvaSon!*' ! Reference. 



km. m. 

281 Warwiek,Ohio 25 B. & O. 449 - 1.6721 MS. furnished by B. and O. R. R. 

East Akron Jet., Ohio. Wall (- 5.4860ft.) 

282 Pekin,IU 251 P. B. M.49 + 8.5321 House Doc. 263, 50th Cong., 1st sess., 

Grafton, lU. P. B. M. 2 pp. 94-126. 

283 Chicago.ia 287 P.B.M.99 , +41.5467 Ibid., pp. 126-169. 

Pekinju. P. B. M.49 

-"" '" ""• " "^ -80.9811 MS. furnished by U.S.Gool.Surv. 



284 Pekin,IU 138 P. B. M. 49 

< Champaign, III. Fi 

7»5 Champaign, III 216 Fi. 

Olney,Ill (136 ml.) Bs 



+ 71.6214 Do. 

(+234.978 ft.) 



The statements of the local relative elevations which were held fixed in the 
adjustments of 1899 and 1903 are here repeated in abbreviated form for convenience 
of reference, together with new matter of the same kind. The complete statements 
may be found on the pages of Appendix 8, Report for 1899, and Appendix 3, Report 
for 1903, referred to in the separate paragraphs. 

No. 1.— VICINITY OF NEW YORK CITY. 

The differences of elevation which are fixed, see pages 402-404 of Appendix 8, 
Report for 1899, are — 

Raritan Bay, F — Sea level at Sandy Hook= +2'".3640; distance 55 kilometers. 

Dobbs Ferry, V- Sea level at Sandy Hook = -f 2«*.9357; distance 144 kilometers 

The elevations of six bench marks at Fort Hamilton, A to H, published on 
page 580 of Appendix 3, Report for 1903, depend only on tide observations at 
Fort Hamilton and are not connected with the precise level net. 

6A.-CINCINNA.TI, OHIO, TO LAWRENCEBURG, IND., AND COVINGTON, KY. 

The diflFerences of elevation fixed as indicated on page 360 of Appendix 3, Report 
for 1903, are- 
Cincinnati, T— Lawrenceburg, U= H-18°*.4695; distance 37 kilometers. 
Cincinnati, T- Cincinnati, 0^= +16°».7277. 
Cincinnati, T- Covington, Ag^ +4°».0849. 
Cincinnati, T — Ludlow, C= 4-4™.4507; distance 8 kilometers. 

No. 10.-^EFFERSON CITY, MO. 

The differences of elevation fixed as indicated on page 405 of Appendix 8, 
Report for 1899, are — 

90 (85) -XXVII = -14°».8684; distance 0.5 kilometer. 
XXVII- XXVIII = -6"^.8101; distance 0.2 kilometer. 

No. 12.— PLEASANT HILL, MO. 

The difference of elevation fixed as indicated on page 405 of Appendix 8, 
Report for 1899, is LI-LII= +1°*.2130; distance 1.2 kilometers. 

• No. 14.— KANSAS CITY, MO. 

The difference of elevation fixed as indicated on page 405 of Appendix 8, 
Report for 1899, is LVIII-P. B. M. 244= - 1°*.9810; distance 8.3 kilometers. 
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No. 16B.— HOLLIDAY, KANS. 

The diflFerence of elevation fixed as indicated on page 361 of Appendix 3, 
Report for 1903, is LXIII-LXII= +0'".0206. 

No. 17A.— ABILENE, SOLOMON, AND 8ALINA, KANS. 

The differences of elevation fixed as indicated in Appendix 8, Report for 1899, 
on piiges 405-406, and on page 361 of Appendix 3, Report for 1903, are— 
Abilene, Bj — Solomon, Ci= — 5™.6278; distance 14 kilometers. 
Abilene, Bj- Abilene, Y,= H-2™.2729; distance 2 kilometers. 
Solomon, Ci — Salina, Hi= — 15™.3095; distance 23 kilometers. 

No. 21.— ELLIS, KANS. 

The difference of elevation fixed as indicated on page 406 of Appendix 8, 
Report for 1899, is A,-B,= +0°*.1163. 

No. 24.— LIMON, COLO. 

The difference of elevation fixed as indicated on page 406 of Appendix 8, 
Report for 1899, is N-P= -6°».9860. 

No. 27.-DENVER, COLO. 

The differences of elevation fixed as indicated on page 406 of Appendix 8, 
Report for 1899, are Zi~B,= +0°».6844 and B,-A,= +0^.0360. 

No. 29A.— BILOXI, MISS. 

The difference of elevation fixed as indicated on page 361 of Appendix 3, 
Report for 1903, is E^-Sea level at Biloxi= +4°».7915. 

No. 33.— CORINTH, MISS. 

The difference of elevation fixed as indicated on pages 407-408 of Appendix 8, 
Report for 1899, is W-V- +0^.0569. 

No. 35.— CAIRO, ILL. 

The difference of elevation fixed as indicated on page 408 of Appendix 8, 
Report for 1899, is P. B. M. 2 -P. B. M. 1 = +0°».4031. 

No.,41.-VIDALIA, LA. 

The difference of elevation fixed as indicated on page 408 of Appendix 8, 
Report for 1899, is Palo Alto, LXIV-Vidalia, LXI= +0°».9880; distance 5.8 
kilometers-. 

No. 43.-VICKSBURO, MISS. 

SW. Base, NE. Base, P. B. M. B, and M. R. C. -' ?• were connected by the 
Mississippi River Commission in 1905. The discrepancies between the elevations 
as determined from the earlier leveling and as determined in 1905 are too large to 
be due to errors of leveling. Therefore the values involving these bench marks, 
given in the statement of local relation, on page 409 of Appendix 8, Report for 1899, 
arc no longer adopted. The elevations as given by the 1905 line are adopted. 
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The following difiPerences of elevations, fixed as indicated on pages 408-409 of Appen- 
dix 8, Report for 1899, remain unchanged — 

Delta, 211 -Delta, 215= -0°».1143; distance 3.6 kilometers. 

Delta, 211-Vicksbiirg, Cistern= -31°'.1994; distance 12 kilometers. 

Delta, 211 -Delta, SW. Base= +1°^.1314; distance 2.6 kilometers. 

Delta, 211-Vicksburg, P. B. M. 2= -1°».6679; distance 15 kilometers. 

No.:46.— WILKER80N8 LANDING, MISS.— ARKANSAS CITY, ARK. 

The difference of elevation fixed as indicated on page 410 of Appendix 8, 
Report for 1899, is Arkansas City, F - Wilkersons Landing, 84 = - 0'".0564 ; distance 
2 kilometers. 

No. 49.-VAN BUREN, ARK. 

The difference of elevation fixed as indicated on page 410 of Appendix 8, 
Report for 1899, is XXXIX - XXXVIII = -0°^.0072. 

No. 62.— CHESTER, ARK. 

The di^erence of elevation fixed as indicated on page 410 of Appendix 8, 
Report for 1899, is XLIX-XLVIII= -1™.1358. 

No. 64.— BOSTON, MO. 

The difference of elevation fixed as indicated on page 410 of Appendix 8, 
Report for 1899, is XCVI-XCVII= -0°».0008. 

No. 68.— WASHINGTON, D. C. 

The new determination of mean sea level at Baltimore, Md. (see page 28), and 
the leveling of the Baltimore and Ohio Railroad from Baltimore to Washington, give 
a new determination of elevations in Washington. This determination is believed 
to be of a higher degree of accuracy than that depending on observations of the 
water surface of the Potomac River and the assumption of the fall of the Potomac 
from Washington to the sea, shown on pages 362-363 of Appendix 3, Report for 
1903. The connection with mean sea level at Washington was therefore not used 
in the level net, and the elevation of Washington was determined as a junction 
point of the lines to Baltimore, Hancock, and Hagerstowm. However, the elevation 
for the Capitol bench mark obtained thus from the adjustment of the level net 
was 27.6033 meters, differing but 37.6 millimeters from the 1903 value and, as stated 
later in this publication, under the heading "Adopted elevations of junction points," 
the 1903 elevations of this and all other bench marks in Washington as published 
in Appendix 3, Report for 1903, were not changed. 

No. eo.— RICHMOND, VA. 

The elevation of O fixed as indicated on page 411 of Appendix 8, Report for 
1899, is O- Sea level= +58°».1957. 

No. 62.— OLD POINT COMFORT, VA. 

The elevation of U fixed as indicated on page 411 of Appendix 8, Report for 
1899, is U- Sea level = +2°^.6875. 
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No. 67.— ANNAPOLIS, MD. 

. The elevation of the Perkins B. M. fixed as indicated on page 41 1 of Appendix 8, 
Report for 1899, is a, or Perkins Tidal B. M.,-Sea level =+ 1°».268. 

No. 71.-0IBRALTAR, MICH. 

The difference of elevation fixed as indicated on page 411 of Appendix 8, 
Report for 1899, is 1 (of 1898) - (1877) = + 1"^.6488. 

No. 74B.— SHRBVBPORT, LA.-BODCAU, LA. 

The drflPerence of elevation fixed as indicated on page 363 of Appendix 3, 
Report for 1903, is Bodcau, P. B. M. 44 - Shreveport, P. B. M. 46= +2.4335; 
distance, 15 kilometers. 

No. 76.— MONROE, LA. 

The difference of elevation fixed* as indicated on page 411 of Appendix 8, 
Report for 1899, is P. B. M. 24 -P. B. M. 27 = - 1°^.9772. 

No. 77.-RAYVILLE, LA. 

The difference of elevation fixed as indicated on page 412 of Appendix 8, 
Report for 1899, is P. B. M. 17-P. B. M. 16= +2°».3294. 

No. 82.— JONESVILLE, LA. 

In the publication of the lines from Yidalia to Jonesville and from Jonesville 
to Concordia (see Report of the Chief of Engineers, U. S. Army, for 1902, Piart II, 
pages 1451 and 1466) the determination of P. B. M. 5 in 1894 differs from that 
given in manuscript in the Vicksburg tabulation (see page 414 of Appendix 8, 
Report for 1899). As now published, there are no discrepancies between the various 
determinations. In the report referred to, junction is made on P. B. M. 4, and 
therefore that bench mark is made the jimction point in this adjustment. 

No. 86.-PARKBVILLE, LA. 

The difference of elevation fixed as indicated on page 412 of Appendix 8, Report 
for 1899, is T. B. M. 74 - Parkeville = + 1°».2220. 

No. 96.— AUSTIN, MISS. 

The fixed relation between the bench marks is shown on page 412 of Appendix 8, 
Report for 1899. 

No. 107.-GRAFTON, ILL. 

P. B. M. 3, which was considered the most stable of the bench marks at Grafton 
(see page 412 of Appendix 8, Report for 1899), was moved and reset in 1901. 
P. B. M. 2 was adopted as the junction point in 1907, and a mean value of the 
difference between P. B. M. 2 and P. B. M. 3, in its old position, was determined 
as follows: P. B. M. 3 -P. B. M. 2, from the line Grafton to Cairo = -f 2.9471 meters; 
from the line Keokuk to Grafton == +2.9496 meters. The mean is +2.9484 meters 
and is adopted. (See the Report of the Chief of Engineers, U. S. Army, for 1884, 
Part 4, pages 2476, 2512.) 



Digitized by 



Google 



62 PRECISE LEVELING IN THE UNITED STATES, 1903-1907. 

Nos. 109, 111, U4.-KE0KUK, IOWA; SAVANNA, ILL.; ST. PAUL, MINN. 

The fixed relations between bench marks at the above-named points are show;n 
on page 413 of Appendix 8, Report for 1899. 

No. 123.— ST. JOSEPH, MO. 

The difference of elevation fixed as indicated on page 413 of Appendix 8, Report 
for 1899, is P. B. M. 287-P. B. M. 290 - -0°».9892. 

No. 133 B.— TROY, N. Y. 

The difference of elevation of two bench marks in Troy, as determined by the 
Board of Engineers on Deep Waterways, is adopted as fixed, namely, D. W. Troy 2 
-D. W. Troy 1 (or N. Y. 12) = +0°».7925 = +2.60 feet. 

No. 140 A.— ERIE, PA. 

According to information furnished by the engineer in charge at Erie, B. M. 1 
(1873) is 2.200 feet lower than the United States Engineers' bench mark on the 
light-house; hence, L. H. -1 (1873) = +0°'.6706. 

No. 141 A.~PITTSBURG, PA. 

The following differences of elevation, as determined by the United States 
Geological Survey lines from Erie to Pittsburg and Grafton to Pittsbiurg, are 
adopted as fixed : 

Braddock, P. R. R. 88 - Pittsburg, Penn avenue curb= +28'".0770; dis- 
tance, 7.6 kilometers. 
West Penn Junction, P.R.R. 26 - Pittsburg, Penn avenue curb = + 15°.8292 ; 

distance, 27.3 kilometers. 
Pittsburg, P. R. R. 99 -Pittsburg, Penn avenue curb = +2'".1766; dis- 
tance, 1.4 kilometers. 
And from the P. R. R. bench mark book is adopted as fixed: P. R. R. 99 — 
P. R. R. 100=-0°^.0518. 

The following difference of elevation, as determined by the United States 
Geological Survey, on the line Grafton to Pittsburg, is considered fixed: Benvenue, 
818 Pittsburg - Pittsburg, Penn avenue curb= +81.563 feet = 24.8605 meters; dis- 
tance, 1.5 kilometers. 

This, with the other fixed differences of elevation above, gives: Benvenue, 818 
Pittsburg -P. R. R. 99 = +22.6839 meters. 

No. 143 D.— HARRISBURG, PA. 

The differences of elevation fixed as indicated on page 364 of Appendix 3, 
Report for 1903, are: 

P. R. R.1-XXIX=.- 11.2227 meters. 
P. R. R. 2-P. R. R. 1 = +5.2160 meters. 

No. 149.— BIRMINGHAM, ALA. 

The following difference of elevation, as determined by tlie Corps of Engineers, 
U. S. Army, on line from York to Birmingham, is considered fixed: P. B. M. 1 — 
P. B.M. 2- +4^.5173. 
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No. 154.-8IOUX CITY, IOWA. 

The difference of elevation fixed as indicated on page 365 of Appendix 3, 
Report for 1903, is P. B. M. 399- Bj= -1.0821 meters, distance, 16 kilometers. 
Using the new leveling of 1904, Watertown to Sioux City, gives a value differ- 
ing only 8.6 mjn. from the -above value, which is therefore not changed. See 
page 24. 

No. 156.— NORFOLK, NEBR. 

The differences of elevation fixed as indicated on page 365 of Appendix 3, 
Report for 1903, are — 

T. B. M. 2-Ni= -0.8132 meter. 
Oi - Ni = 4- 1 . 1565 meters. 

No. 168.~HARRIMAN JUNCTION, TENN. 

The difference of elevation fixed as indicated on page 3&5 of Appendix 3, 
Report for 1903, is A,-C,= -7.1484 meters. 

No. 161.— MOREHEAD CITY, N. C. 

The difference of elevation fixed as indicated on page 365 of Appendix 3, 
Report for 1903, is 7 M C-Sea Level = +2.1186 meters. Six months' record in 1898 
with self-registering tide gauge gave an elevation for 7 M C of 6.929 feet. As 
this differed but 0.02 foot from the value used in 1903, the above difference of eleva- 
tion is not changed. 

No. 163.— KNOXVILLE, TENN. 

The differences of elevation fixed as indicated on page 366 of Appendix 3, 
Report for 1903, are — 

Caswell, 867 M C- Knoxville, 933 M C = - 20.0834 meters; distance, about 

10 kilometers. 
Knoxville, 933 MC- Wright, 940 M C= -2.1626 meters; distance, about 
10 kilometers. 

No. 165.-BRUNSWICK, GA. 

The difference of elevation fixed as indicated on page 366 of Appendix 3, 
Report for 1903, is 10 M C-Sea Level = +3.2577 meters. 

No. leeE.-BELPRE TO MARIETTA, OHIO. 

The following difference of elevation, determined by the Corps of Engineers, 
U. S. Army, and transmitted to this office by the U. S. Geological Survey, is con- 
sidered fixed; Belpre, XL-Marietta, 171 B= +29.722 feet= +9.0593 meters; dis- 
tance, 13 miles, or 21 kilometers. 

No. 179.— ANTHONY, KANS. 

The difference of elevation fixed as indicated on page 366 of Appendix 3, 
Report for 1903, is Antiiony SE. base— F5= +9.8326 meters; distance, approxi- 
mately, 3 kilometers. 

No. 193.-CLEVELAND, OHIO. 

The difference of elevation fixed as indicated on page 366 of Appendix 3, 
Report for 1903, is U. S. E. 2-U. S. E. 1 = -1.1186 meters. 
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No. 219.— BAINBRIDGE AND SIDNEY, N. Y. 

The difference of elevation fixed as indicated on page 366 of Appendix 3, 
Report for 1903, is Bainbridge, 989 A- Sidney, Tel. Pole 991= -0.4401 meter; 
distance, 2 kilometers. 

No. 261.— GRAFTON, VALLEY FALLS, AND BENTON FERRY, W. VA. 

Bench marks at Grafton and Valley Falls were connected by the United States 
Geological Survey on the line Grafton to Pittsburg, and by the Baltimore and Ohio 
Railroad on the line Cumberland to Benwood, with the foUowing results: 

Grafton, M- VaUey Falls, 986 Pittsburgh + 11.251 feet by U. S. G. S. 
Grafton, M- Valley Falls, 986 Pittsburg= + 11.2596 feet by B. &. O. R. R. 
Mean adopted, +11.2553 feet = 3.4306 meters; distance, 4.8 miles = 8 
kilometers. 
The difference between bench marks at Grafton and Benton Ferry was also 
determined as follows: 

Grafton, M- Benton Ferry, 885 Pittsburgh +111.748 feet by U. S. G. S. 
Grafton, M- Benton Ferry, 885 Pittsburg = + 11 1.7668 feet by B. & O. R.R. 
Mean adopted, +111.7569 feet= +34.0636 meters; distance, 17.4 miles = 
28 kilometers. 

No. 279.— MONACA, PA. 

The following difference of elevation, determined by the Corps of Engineers, 
U. S. Army, and transmitted to this oflSice by the United States Geological Survey, 
is considered fixed: Monaca, 25 A— Monaca, 25 C = + 67.291 feet = + 20.5103 meters. 

No. 286.— CHICAGO, ILL. 

Five bench marks in Chicago, determined on the line Savanna to Chicago in 
1883, were redetermined in 1904 on the line Grafton to Chicago. The following 
are the observed elevations from each line, all referred to P. B. M. 99 as 180.3077 
meters: 

Benchmark. 1883. 1904. 1904-^1883. 

meUrs. meters. mm. 

P. B. M.99 180.3077 180.3077 0.0 

Vn '- 181.6620 181.6405 ' -21.5 

P.B.M.96 182.3783 182.3750 - 3.3 

VI 181.4351 181.4441 + 9.0 

P. B. M.98 182.4300 182.4168 -13.2 

Mean 7^77777^ - 5.8 

This indicates that P. B. M. 99 and P. B. M. 96 are stable and that the other 
bench marks have chained in elevation in the interval. It was reported in 
1904 that B. M. VII had been damaged. P. B. M. 99 was retained as the junction 
point between these lines and the water leveling on Lake Michigan. New eleva- 
tions from the 1904 line are given for the other bench marks. 

THE CIRCUIT CLOSURES. 

The leveling shown in the preceding table and paragraphs forms a large nmii- 
ber of circuits, which are clearly shown on the sketch opposite page 51. The 



Digitized by 



Google 



PRECISE LEVELING IN THE UNITED STATES, 1903-1907. 



65 



closing error in millimeters and circumference in kilometers are printed inside each 
circuit. These circuits are also given below in a table for convenient reference, 
arranged in the order of the magnitude of the closures expressed in millimeters per 
kilometers, the best closure being placed first. Only simple circuits are used, i. e., 
there is no circuit given in the table, or the closure shown on the sketches, which is 
divided by cross Hnes into smaller circuits. 

For all circuits of which the Atlantic, the Pacific, or the Gulf of Mexico forms 
one side, it is assumed that the mean sea surface is everywhere the same level on 
the Atlantic, the Pacific, and the Gulf of Mexico, and the circumferences of such cir- 
cuits do not include tide-water distances. 

A plus sign on the closing error indicates that the elevation as carried around 
the circuit in a clockwise direction is too great. 

The last column shows the character of the lines forming the circuits, the dif- 
ferent grades of lines being mentioned in decreasing order of the number of kilo- 
meters entering into the circuit. The symbols 1899 — and 1899 + in the last column 
refer, respectively, to leveling by Coast and Geodetic Survey previous to 1899, and 
leveling by the Coast and Geodetic Survey in 1899 and later. The leveling referred 
to by **Eng." was done under the direction of the Corps of Engineers, U. S. Army, 
the Mississippi River Commission, or the Missouri River Commission, with Kem 
instruments. The abbreviation '*G. S. 1905 + '' refers to leveling done by the 
United States Geological Survey in 1905 and 1906 with instruments and methods 
similar to those used by the Coast and Geodetic Survey in 1899 and later; ''Geol.'' 
refers to leveling done by the United States Geological Survey previous to 1905; 
'*Lake" refers to leveling done by the United States Lake Survey, and ''Water" to 
water leveling on the lakes. 

Closing errors of circuits. 
[The circumferences given for circuits of which tide water forms one side do not include tide-water distance.] 



Serial 
No. 



2 ! 



Circuit. 



riw»M»n ' Circuit I 
; circuit S^f|«l?»X 
,°'«^- circuit. J^,«J!^' 



Character of lines. 



I 
4 I 
5 
6 

ll 

9 • 

10 ' 
11 

12 I 

13 . 

15 I 

16 ' 
17 

18 ' 
19 



; mm. 

Galveston - Sallna - Limon - Colorado Springs - Denver- ' + 1.6 

Cheyenne-Seattle. 

Boston - Greenbush - Coopersville - Oswego - Buffalo- - 20. 2 , 

Trenton - Sand Beach - Detour - Duluth - St. Paul- 

Siouz CIty-Cheyenne-Seattle. ' 

Cincinnati - ChiUicothe - UhrichsvlUe - Warwick - Desh- - 8. 2 

ler-ClncInnatl. 

Belpre-Chiillcothe-Portsmouth-Beipre - 4.8 

Savanna-Sand Beach-Escanaba-Marquette-Savanna - 34.7 

Sand Beach-Mackinaw-Escanaba-Sand Beach — 13. 6 

Sand Beach-Detour-Mackinaw-Sand Beach + aS 

Cleveland-Erie-BufTalo-Cleveland + 8. 3 

Zanesville - VaUey Crossing - ChiUicothe - Belpre - Marl- + 9. 5 , 

ettfr-Zanesvilie. 

Oswego-Greenbush-Coopers viUe-Oswego , + 20. 4 ' 

Concordia- Archibald-Columhla-Jonesvilie-Concordla ' 4- 89 | 

Utica-Bainbrldije-Vlschers Ferry-Utlca -I- 16 2 

Decatur-Tuscumbla- Decatur + 6.5 

Hancock-Balnbridge-BInRhamton-Uancock — 10 5 I 

Biloxi Smlthland-Shreveport-Fort Worth-Galveston ... - 96 7 

Chlcago-Savanna-Graf ton-Chicago + 71. 6 i 

Cincinnati - Lexington - Sand Beach - Chicago - Pekln- - 138. ' 

Olney-CIncInnati. 

Vicksburg-Rayvlile-Conoordia-Vidalla-Vicksburg - 19. 3 ' 

Cleveland - E. Akron Jot. - Warwick - Benwood - Mon- — 63. 9 

aca-Alliance-Struthers-Pittsburg- Erie-Cleveland. . 

«5286— 09 5 



km. 



I 



4 687 , -i-0.0003 1899+, 1899-. 



I 
7 579 ' - .003 



993 - .008 



510 ! 
2 877 
1 000 
622 
573 I 
470 I 

985 
258 
417 ; 
158 
211 
1 791 , 

1 303 

2 493 

347 
1 102 



- .009 

- .012 

- .014 
+ .014 
+ .014 
+ .020 

+ .021 

+ .034 

+ .039 

+ .041 

- .0)0 

- .054 
-I- .055 

- .055 

- .066 

- .058 



I 1899+ , Water, Lake, Eng., 
Eng. Wye., Van O. 

I 1899+ , G. S. 1905+ , 1899- , 

I B. <t O. 

, Eng.Wye.,1899-,G.S.1906+. 

I Water, Eng., Lake. 

, Water. 

Water. 
' Water. 

; G. S. 1906+, 1899-, Eng. 
I Wye. 
I Lake, Eng. Wye., Water. 

Eng. 
' GeoL, Lake. 
I Eng., 1899+ . 
! Geol. 

1899+ , Eng. 

Eng. 

Water, 1899+ , G. 8. 1906+ , 
1899- , Eng., Lake. 

Eng. 

Geol., B. & O., Water, Eng. 
Wye., P. R. R., 1899+. 
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PRECISE LEVELING IN THE UNITED STATES, 1903-1907. 
Closing errors of circuits— Continued. 



Serial 
No. 



Circuit. 



Circum- 
ference of 



Circuit 

ClOSUXB 



Circuit 



Character of Un<*s. 



22 
23 

24 
25 
26 
27 

28 



30 

31 

32 

33 

34 
35 
36 

37 

38 

39 
40 
41 

42 
43 

44 

46 
46 
47 

48 
40 
50 

61 
62 
63 
M 
56 

56i 

57 i 

58 I 
60 I 

e.! 

i 

63 I 
65 I 



67 
68 



70 
71 



72 
73 



mm. 

Harrisburg - Eliuira - Salamanca - Franklin - IMttsburg- - 72. 4 

Harrisburg.* 

A bllene-Norfolk-Orin Junction-Den ver- A t)iiene - 170. 3 

Monroe-Camden-Shreveport-Monroe - 40. 6 

Smlthland - Vldalla - JonesvUle-Barbin Landing-Smith- + 27. 2 

land. 

Boston-Greenbush-Dobbs Ferry-Sandy Hook + 644 

Vieksburg-Wilkersons Landing-Monroe-Vicksburg , — 52 4 

Kansas City-Sioux Citv-Norfolk- Abilene- Kansas City ... - 133. 

Washington-Relay- Washington Junction- Washington. . -h 22.0 

Cleveland - Buffalo - Amherstburg - Trenton - Deshler- + 123, 7 

Warwick-Cleveland. 

Bralnerd-Aitkin-Grand Raplds-Cass Lake-Brainerd 45. 5 

Savanna - St. Paul - St. Cloud - Sioux City - Kansas - 341. 4 

Clty-Grafion-Savanna, 

Cinclnnati-Portsmouth-ChiUicothe-CIncinnatl - 57. 6 

Rscanaba-Macklnaw-Detour-Iroquols-Marquette-Esca- - 89.3 i 

naba. i 

Parkeville-Wilkersons I>anding-Little Rock-Camden- - 86.6 

Parkeville. 

Monroe-Shreveport-Barbin Landing-JonesviUe-Monroe . . + 96. 6 

Grafton-Benwood-Belpr&-Grafton - + 66. 2 

Utica-Oswego-Chariotte-Homeilsv I lie- Bain bridge- -i- 110.5 

Utica. 

Harrisburg - Pittsburg *-Cumberland-Hancock-Hagers- + 150.0 

towiHHarrlsburg. 

Raritan BaT-Poughkeepsie-Hancock-BinghamtoiHEt- + 185.3 

mira-Harrisburg-Rarltan Bay. 

BUoxl-Meridiaii-Vicksburg-Smithland-BUoxi + 204.2 

Plttsborg-Monacfr-Benwood'Benton Ferry-Plttsburg ... - 86. 

Bnxoswick-CleTeland-ChattanoogA- Decatur -Meridian- + 301.8 

BUozi. 

Morebead Clty-KnozrlUe-CleveUuid-BruxiswIck ;- 324 

KnozTlllo-Harriman Junction-Chattanooga- Cleveland- ,+ 78.8 ' 

KnozvUle. 

St. Louia-Harrisonyllle-LitUe Rock-WllkereoDS Land 457.6 

ing-8t. Louis. 

Cnmberland-Pittaburg-Orafton-Cumberland — 133. 8 

Kansas City-Pleasant HUl-Jefleraon City- Kansas City ... 1 + 1 20. 9 

Old Point Comfort^Washington-Grafton-Belpre-Cincin 62a 7 

nati-Harriman Junction- Morehead Citr. 

Monroe-Columbia- Archibald-Rayrille-Monroe + 40. 7 

I Oswego-Olcott-Dunkirk-Homellsville-Cliarlotte-Oswego- 186.8 

Plttsburg-EUwood City-Monaca-Plttsburg + 34. 2 



Baltimore-Relay- W^ashlngton- Annapolis 

Vicksburg-Greenwood-(f reenvllle-Vfcksburg 

Iryineton-Leboeuf-Franklin-Irvineton 

Corlntb-Cairo-Memphis-Corinth 

Shreveport-Cam den-Little Rock-Abilene-Fort Worth- 

Shreveport. 
Greenbush-Bainbrldge-Hancock- Poughkeepsie - Green- 
bush. 

Cairo-Odln-St Louis-Cairo 

St. Louis-Olney-Pekin-St. Louis 

Sandy Hook-Harrlsburg-Hagerstown-Wasbington-Bal- 

timore. 

Decatur-Corintb-Meridian-Birmingham-Decatur 

Monaca-EUwood Clty-8tnither»-AUlanoe-Monaca 

Irvlneton-Balamanca-Dunkirk - Buffalo - Erie - Leboeul- 

Irrineton. 
Cindnnati-Odizi-Corintb-Decatur-Harrlman Junction- 

CincinnatL 
Ubricbsville-ZaneBTiUe-Marietta-Benwood-Llulchsvllle . 
Meridian -Corinth - Memphis - Greenville - Green wood- 

Vicksburg-Meridlan. 

Cumberland-Hancock-Cumberland 

Limon-Denver-Colorado Springs- Limon 

Washington-Hagerstown-Hancock-Washington 

AnnapoUs-Washington-Old Point Comfort 

Cumberland- A mblersburg-Cumberland 

Pleasant Hill - Kansas City - HoUidav - Harrisonville- 

Pleasant Hill. 

Cedar Kevs-St. Augustinet 

Grafton- Ambleisburg-Grafton 



- 32.6 
+ 130.6 
-I- 70.7 

- 237.0 
+ 844.2 

+ 207.7 

- 227.2 
380.6 
304.5 



+ 

+ 

+1 202.5 



427.2 
14&3 
292.7 



315.0 
900.3 

13G.6 
292.1 
2t«0.4 
378.5 
253.3 
183.1 

258.5 
189. i> 



km. 

1 227 

2 446 
526 
312 

G67 

531 

1 325 

213 

1 141 

400 

2 981 

497 

753 

681 

698 
470 
711 

908 

1 106 

1 191 
488 

1 617 

1 674 
380 

2 210 

646 

549 

2 821 

168 
706 
139 

129 
472 
241 
746 
2586 

613 . 

573 
862 
644 , 

860 
228 
448 



mm. 
-0.050 

-0.070 
-0.077 
+0.087 

+0.097 
-0.099 , 
-0.10 
+0.10 
+0.11 

-0.11 
-0.11 

-0,12 

-0.12 



-0.40 
-a 44 
+a47 

+0.50 
-0.65 
+0.65 



Geol., P. R. R. 

1899+, 1»I9-. 

Eng. 

Eng. 

VanC, 1S91M-, 1HW-. 

Eng., 1899- . 

1899+, Eng., 1899- . 

B. &0. 

Water, 1899+ , B. & O., Geol. 

Eng. Wye., Lake. 
Eng. 
Eng., 1899+ . 



Eng. Wye., 1899- , G. 

1905+ . 
Water, Lake. 



S. 



-0.13 Eng., 1809- . 

+0. 14 Eng. 

+0.14 1899-, B. A O., Eng. Wye. 

+0. 16 Geol., Lake, Water. 

+0. 17 P. R. R., B. & O., 1809- . 

+0.17 Geol.,1800-,P.R.R.,1890+ 

+0.17 En£.,1800-. 

-0.18 Geol., Eng. Wye., B. & O. 

+0. 10 Geol., 1800+, 1800-, Eng. 

-a 10 Geol., 1800+ . 

+a20 1800+, Ged. 



-0.21 1800-, Eng. 



B. A O.. Oeol.. 1899—. 

Eng., 1809- . 

GeS., 1800+, 1800-, B. & O. 

Eng. Wye. 
Eng. 

Geol., Water, Lake. 
B. & O., Eng. Wye., 1899 

Geol. 
1809-,B. <S:0..1899+ 
Eng., 1899- . 
Geol. 

1899- , Eng. 
1809+ , 1899- , Eng. 



-0.21 
+0.22 
-a 22 

+0.24 
-0.24 
+0.25 

-0.25 
+0.28 
+0.29 
-0.32 
+0.33 



+a34 Geol., 1809+, Lake. 



1899-, Eng. 

G. 8. 1905+ , Eng., 1899- 

1800-, B.&O., 1809+ . 

1800-, 1809+, Eng. 

P. R.R.,1800+,B. AO. 

Geol.. Water. 



1 826 ; +a66 1800- , 1800+, Eng. 



462 , 
1 284 I 
I 
184 I 
385 
345 
396 
233 
165 

216 

96 



-0.68 
-0.70 

+a74 
+0,76 
-0.81 
+0.96 
+1.09 
-Ml 

+ L20 

+1.98 



Eng.Wye.,G.S.1905+.B.& (). 
1899-, Eng. 

1899- . B. & O: 

1899-. 

1899-,B. & O. 

1899- . 

B. & O., 1899-, 

1899- . 

1899- , Van O. 
1899- , B. &0. 



* Between Pittsburg and BiairsvlUe Intersection the mean of two determinations, via Braddock and via West Penn Junction, 
was used. 

t The tidal series at each end of this line extends over one year onlv, and at each end the local conditions are suchtfa it tho 
tide observations may be subject to considerable wind cffe't. (See App. 8, Rep. for 1899, p. 396.) 
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It is evident that in the closing errors of the circuits formed by the leveling 
there is information of the highest value as to the actual errors of the leveling. The 
concrete problem in hand is to adjust this level net by distributing the closing 
errors in such a way as to obtain as close an approximation as possible to the truth. 
The various lines composing the level net are shown on the sketch opposite page 51 . 

The line St. Augustine-Cedar Keys, across Florida, does not enter the equations 
of the adjustment, as it does not connect with any other Une. The lines Old Point 
Comfort-Richmond-Washington and Annapolis-Washington were not used in the 
equations, but were adjusted between sea level at one end and the adopted elevation 
of Washington at the other. 

The net is connected strongly with mean sea level at Sandy Hook, N. Y.; 
Biloxi, Miss.; Galveston, Tex.; and Seattle, Wash. At Baltimore, Md., the con- 
nection is not so strong and the connections at Morehead City, N. C, and Brunswick, 
Ga., are comparatively weak. 

The adjustment of 1907 involves 148 links and 71 circuits. The adjustment of 
1903 involved 106 links and 48 circuits, and that of 1899, 54 links and 26 circuits. 
This indicates that the net of 1907 is much stronger than either of the preceding 
adjustments. 

The adjustment was made by the same methods as that of 1903. The 148 
links, or equations, of observed differences of elevation between two points, known as 
junction points, or between mean sea level and one such point, are shown as obser- 
vation equations in a table on pages 68-70. For equations which are unchanged 
from the adjustment of 1903 the previous numbering has been retained. The lines 
shown on pages 51-64, which are used in making up each equation, are indicated in 
the following table: 



Link or 


References. 


1 Link or 
' eqaation. 

21 


! References. 
i- 
56. 


1 Linker 1 RflfAr«n«« 
' equation. \ Keierencea. 


lA 


29A, 144, 145, 146. 


361 ! 157A. 


4B 


147,247. 


: 22A 


15A,15B. 


36J 189. 


5B 


74A,74B. 


1 22B 


, 57A,15B. 


370 168. 


6C 


74D. 


22E 


' 70A. 


1 37E leOA. 


5D 


74E. 


22F 


16,17A. 


38B 118. 


6A 


80A. 


1 2211 


, 23, 22, 21, 20, 17 A. 


39A t 196. 


OB 


SOB. 


1 221 


27,28. 


390 1 196,197. 


6C 


800,79. 


22J 


27,26,25,24. 


39D i 112. -^ 


6D 


83 A, 249. 


23 


14,13,12. 


40A 1 198.199. 


7A 


77, 81 A. 


1 24 


10,11. 


40B ■ 200,201. 


7B 


81B,79. 


1 25 


14,121. 


400 ! 202.' 


7C 


250. 


26 


9. 


40D > 203,204. 


8A 


248. 


27 


105,120,10. 


41 A 1 206,207. 


9 


89,85,86,75. 


28 


103. 


42A ' 209,210. 


10 


77,76,75. 


29 


33,66. 


43A , 138A,215. 


UA 


78. 


30 


35,34,33. 


43B 1 138B. 


12A 


90,91,44,43. 


1 31 


104,35. 


430 ' 217,216. 


13A 


, 90,91,92,43. 


! 32 


,36. 


43D . 1380. 


14A 


65.43. 


1 33A 


110,108,106B,107. 


43E I 138D,138E. 


15 


29A,30,3L 


33B 


107,106A,105. 


43F 1 218,219. 


16 


, 32. 


34 


. 8. 


43G 1 138F,213. 


16A 
16B 


100,101,149,150. 
151. 


350 
35D 


' 2a5,71,72C. 
72D. 


44A 1 140B,140A,214. 
44B 1400. 


16C 


152. 


35E 


6A,7A. 


440 220. 


16D 


153. 


35F 


7B. 


44D 221. 


17 


46,46. 


36B 


158, 159, 6A. 


r44E 222. 


18A 


88A. 


360 


160. 


M4F 140D,141A. 


18B 


88B,86,75. 


36D 


161,162,163. 


45 A 141 A, 143A, 143B, 1430, 143D.* 


18C 


251. 


36F 


163,164A. 


45B 1 223,224. 


19 


96,93. 


36G 


164B.165. 


46B 1 141A.142B,261. 


20 


•V,, 54,53, 52, 51, 49, 48. 


36H 


. 157B. 


47B 1 4B. 



* The mean was lakon at Blairsville Intersection of 141 A and 143 A, and 141 A and 143B. 
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Link or 
equation.! 



References. 



47C 4C. 
47D 226. 
47F 225 B. 
47G I 225A. 
4711 I 255. 
471 250, 
47J I 257,2.'i8. 
48 3. 

[49B 59A,50B. 
50 I J. 2. 
i5lA ' 211. 
51B 213,212. 
52At 1:«A, 133B, 133C,133D, 133E, 

1 133F,133G,ia'm. 
53 ■ 135. 
54B ' 170B. 
54C 170 A, 1. 

55 219,228,229. 

56 176. 



Link or 
equation. 


References. 


Link or 
equation. 


Referenci 


57 


156,171,172,173,174. 


76 


ie9D,169E. 


58 


176,234,237,238,239. 


77 


167A. 


59 


156, 155, 154. 


78 


167B,6A. 


60 


122,123,124. 


79 


166A. 


61 


181 A, 240, 242, 243. 


80 


mB. 


(i2 


194,116. 


81 


273. 


63 


113. 


82 


270,272. 


64 


17A, 178, 179, 180, 187. 


8,3 


269. 


65 


186. 


84 


169E.274, 


66 


231,233A,244,240. 


85 


227,275, 141 A. 


67 


4E. 


86 


141 A, 276. 


68 


259. 


87 


278,279. 


(J9 


4D. 


88 


281, 192B, 193,208. 


70 


260. 


89 


190A. 


71 


261,262. 


90 


277,280. 


72 


263. 


91 


282. 


73 


264. 


92 


283. 


74 


2a'), 266, 267, 268. 


93 


284,285. 


75 


1690. 







All leveling by the Coast and Geodetic Survey previous to 1899 has been 
corrected for systematic error before using it to form observation equations. The 
formula derived in 1899 (see pages 442-444, 446, Appendix 8, Report for 1899) vas 
again used, as the evidence indicated that a new computation of the constants of 
this formula would give values agreeing closely v^ith the values there given. These 
corrections for systematic error are shown in the tables on pages 77-79. 

Observation equations, 1907, 



No. of 
oquAticin I 
^orllnk. ' 



Observed difference. 



m. ' 

1 A Smithland, XLV— BUoxl, Sea level = + 14. 8235 

4B Vidalia. LX IV- Smithland, XLV -+ 5.0726 

5B I Monroe, 27- Shjpvoport, 46 «- 35.8766 

50 Shreveport. 46- Barbin. 63 «=+ 35.4849 

5D Barbin. 53 -Smithland, XLV -4- 0. 3550 

6A Monroe, 27— Columbia. 137 -+ 5.5998 

6B I Columbia. 137-JonftsvilIe. 4 -+ 1.7178 

6C JonPsvUle.4-Vldalia.LXIV -- 3.3032 

6D JonesvUle, 4 Barbin, 53 «- 7. 6127 i 

7A ! RayviUeT 16 - Archibald. "Archibald" - + 1. 0608 

7B Archibald. " Archibald "—Vidalia. LXIV = + 3. 7046 

7C Archibald. " Archibald "—Columbia. 137 - + 5. 2811 

8A I Vicksbiu-g. SW. Base-Vidalla, LXIV —I- 6.9112 

9 Wilkersons Landing, 84-Monroe, 27 -+ l&47ti9 

10 Rayvllle. 16-MonroG, 27 -+ 0.6914 

UA I Vlcksburg. SW. Base-RayvIUe, 16 -+ 2. 1750 

12A WUkersons Landing, 84- Vlcksburg, S W . Base - + 15. 6062* 

13 A WUkersons Landing, 84— Vlcksburg. S W. Base - + 16. 6887t 

14A I Meridian, C— Vlcksburg, 8 W. Base -+ 77.9777 

16 ' Meridian. C—BUoxi, Sea level -+ 106.2009 

16 Corinth, V— Meridian, C -+ 32.6807 

16A I Decatur. 60— Meridian, C -+ 64.7374 

16B Tuscumbla. 9— Corinth, V =+ 6.6652 

16C ; Decatur, 60— Tuscumbia. 9 -+ 26.409St 

16D Decatur, 60— Tuscumbia. 9 =+ 26. 4163* 

17 I Little Rock, I or 3— WUkersons Landing, 84 - + 38. 1423 

18A Llttlo Rock. I or 3-Camden, IV -+ 45.2904 

ISB Camden, IV -Monroo, 27 -+ 11.2870 

18(^ Camdon. IV -Shreveport, 46 -- - 24. 5491 

19 Momphls. " Memphis^'— WUkersons Landing. 84 -= + 38. 2777 

20 Uarrlsonviile. 43^ -Little Rock, I or 3 -+ 230. 1734 

21 Pleasant Hill, LI HarrLsonville. 43 «- 48.3114 

22A KansasCity, 244- IloUiday, LXIII -- 2.9338 

22B IToUiday , LXIII -llarrlsonvUlo. 43 76. 3982 

22K Abilene, Yt -Norfolk, Ni =- 113.4466, 

22F Abilene. Y, nolllday. LXIII - 4- 117. 7707 

22n Limon, N--Abllcno, Yj = + 1 281.4225 

221 Denver, At -Llmon, N .« -- 47.0880^, 

22.F Denver, As -Llmon, N =- 47.3801§| 

♦ Coast and (Joodetic Survey. t United States Kiigiiirers. J Dinx-t. 



«VQigni 
p. 


Aajusiea 
diflerenoe. 




tlon 

V. 


pt-t. 






m. 




mm. 


mm. 


L3 


+ 


14. 8127 


^ 


10.8 


162 


4.3 


+ 


6.0490 


» 


23.6 


2 396 


3.6 


— 


36.8470 


4- 


29.6 


3 164 


L6 


+ 


35.5693 


4- 


74.4 


8 867 


7.5 


+ 


9.3666 


4- 


n.6 


1 009 


8.2 


+ 


6.6129 


4- 


13.1 


1 407 


0.4 


+ 


L 7177 




0.1 





12.5 


— 


3.3007 


4- 


2.5 


78 


6.6 


— 


7.6183 




5.6 


176 


33 


4- 


1.0449 


_ 


6.9 


1 149 


4.7 


+ 


3.6860 


_ 


18.6 


1 626 


8.9 


+ 


6.2690 


— 


12.1 


1 303 


3.4 


+ 


6.8977 


-- 


13.6 


620 


2.6 


+ 


18.4991 


4- 


22.2 


1 232 


16 


+ 


0. 7010 


|4- 


9.6 


1 382 


&3 


+ 


2.1668 




8.2 


424 


0.046 


+ 


16.6313 


'— 


64.9 


194 


L7 


+ 


16, 6313 


,— 


67.4 


6 601 


0.032 


+ 


78.0886 


4- 


in.8 


400 


0.016 


+ 


104.8489 




362.0 


1 982 


0.016 


+ 


32.7668 


4- 


76.1 


89 


1.8 


+ 


64.7366 




1.8 


6 


40 


4- 


6.5647 


,— 


0.6 


10 


6.8 


!+ 


26.4161 


4- 


6.3 


163 


42 


'4- 


26. 4151 


— 


1.2 


W 


0.048 


14- 


38.0836 


-- 


6S.8 


l(i6 


2.7 


4- 


45.2902 


__ 


0.2 





2.7 


4- 


11.2924 


4- 


5.4 


79 


2.7 




24. 5546 




5. 5 


82 


1.7 


,4- 


38.2528 


_ 


24.9 


1 054 


0.0033 


,+ 


229. 1392 


-I 034.2 


3 .530 


9.6 


— 


48.3081 


4- 


3.3 


105 


3.0 


_ 


2. 9442 




10.4 


324 


0.28 


— 


76. 5246 


— 


126. 3 


4 4m 


6.4 


i~" 


113. 43(38 


4- 


9.8 


615 


0.028 


4- 


117.6250 


— 


145.7 


594 


0. 0047 


4-1281.3368 


_ 


85.7 


35 


0.083 


— 


47.1634 


_ 


75.4 


472 


0.027 


,— 


47. 1634 


i4- 


216.7 


1 2<iS 
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No. of 
equation 
oriink. 



Observed diflerenoe. 



23 Kansas City. 244~Pleasant Hill, LT -- 

24 Jefferson City, 90 -Pleasant IIUI, LI =- 

26 Kansas City, 244— Jefferson City, 90 - + 

26 St. Louis, Kg—Jofferson City, 90 « — 

27 St. Louis, K«— Jefferson City, 90 -- 

28 Cairo,.2— Memphis, ''Memphis" =» + 

29 I Corinth, V -Memphis, '' Memphis" — + 

30 Cairo, 2— Corinth, V «- 

31 St. Louis, Ka— Cairo, 2 - + 

32 Odin, V— Cairo, 2 - + 

33A Savanna, 62— Grafton, 2 =■ + 

33B^ Grafton, 2— St. Louis, K» = + 

34 » Odhi, V— St. Louis, Ka = + 

35C Trenton, 1877 - Deshler. 1 1 -- 

36D Deshler, li— Cincinnati, T - + 

35K Cincinnati, T— OIney, B, = + 

35F Olnoy, B,— Odin, V -- 

36B Cincinnati, T— Harriman Junction, Cj = — 

36C KnoxvUle. 933MC— Harriman J unction, Ct = + 

36D Morehead City, Sea level— KnoxvUle, 933MC - - 

36F KnoxvUle, 933MC— Cleveland, 876MC — H 

36G Cleveland, 875MC— Brunswick, Sea level =- + 

36H Harriman Junction, Cj -Chattanooga, GOSN =>+ 

361 . Chattanooga, e9SN— Decatur, 50 -+ 

36J Chattanooga, 698N -Cleveland, 876MC -=- 

37C Grafton, M-Belpre, XL = + 

37E Pittsburg, 99— Monaca, 25C = + 

38B , Escanaba, I— Marquette, 1 — — 

39A Escanaba, 1— Sand Beach, E — -|- 

39C Sand Beach, E— Chicago, 99 -- 

39D Chicago, 99— Savanna, 62 =- 

40A Marquette, 1 —Detour, Goetz « + 

40B Escanaba, 1— Detour, Goetz -=■ — 

40C Detour, Goetz— Sand Beach, E -=+ 

40D I Sand Beach, E—Tronton, 1877 -- 

41A ' Trenton, 1877— Buffalo, L. H - + 

42A Buffalo, L. H.— Oswego. A -+ 

43A Salamanca, 1391D— Buffalo, L. H — + 

43B Homellsville, 1141 D - Salamanca, 1391 D = — 

43C Oswego. A- Homellsville, lUlD 

43D Elmira, 857A— HomellsvUle. 1141D -- 

43E Bainbrldge, 989.\— Elmira, 857A - + 

43F Utica, L. S. 92— Balnbridge, 989A -- 

430 Greenbush, Gristmill— Balnbridge, 989 A « - 

44A Leboeuf, 1193P— Buffalo, L. H - + 

44B Franklin, 987P— Leboeuf, n93P -- 

44C Irvtaeton, 1167D— Leboeuf, 1193P -- 

44D Irvlneton, 1167D— Franklin, 987P = + 

44E Salamanca, 1391 D— Irvlneton, 1167D - + 

44F Pittsburg, 99— Franklin, 987P -- 

46A Harrisburg, XXIX— Pittsburg, 99 

45B Elmlra, 857A— Harrisburg. XXIX = + 

46B , Pittsburg, 99— Grafton, M «- 

47B I Hancock, F— Cumberland, I -- 

47C Hagerstown, H— Hancock, F — + 

47D Hancock, F— Cumberland, I =- 

47F Washington, Capitol— Washington Junction, 44 A = — 

47G , Washington Junction, 44 A— Hancock, F -- 

47H Relay, 31— Washington, Capitol - - 

471 Relay, 31— Washington Junction, 44 A v = — 

47J Relav, 31— Baltimore, Sea level : « + 

48 Harrisburg, XXIX— Hagerstown, H =- 

49B Hagerstown, H— Washington, Capitol -= + 

60 Sea level at Sandy Hook— Harrisburg, XXIX -»- 

61A Utica, L. S. 92— Oswego, A - + 

61B Greenbush, Gristmill -IJtlca, L. S. 92 = - 

62.\ Oswego, A— Greenbush, Gristmill — + 

53 Boston, Sea level— Greenbush, Gristmill — — 

64B Greenbush, Gristmill— Poughkeepsle, 173 A =• - 

54C Poughkeepsle. 173 .V— Sand v Hook, Sea level =« + 

65 Balnbridge, 989 A— Poughkeepsle 173A = + 

56 Denver, A»— Cheyenne, B ■=- 

67 Cheyenne, B— Norfolk, Ni = + 1 

58 Chevenne, B— Seattle, Sea level - + 1 

69 Norfolk, Nj— Sioux City, 399 = -»- 

60 Sioux City, 399-Kansas Citv, 244 = + 

61 St. Paul, 6&-S10UX City. 399 

62 Marquette, 1— St. Paul, 68 =- 

63 : St. Paul, 68— Savanna, 62 = + 

* Coast and Geodetic Survey, 
t United States Engineers. 



Weight 
p. 


Adjusted 
diflerenoe. 


Correc- 
tion 

V. 


p»t. 






m. 


mm. 


mm. 


0.77 


_ 


31. 1006 


4- 42.0 


1358 


0.042 


-- 


91.3287 


- 8.9 


3 


1.6 


+ 


60.1681 


- 01.1 


6 973 


0.038 




43. 7705 


-226w3 


1 929 


2.1 


_ 


43. 7766 


+ 50.5 


6 356 


1.5 


+ 


16. 7026 


- 17.3 


449 


0.070 


+ 


56.9612 


-234.8 


3 859 


0.022 




40.2587 


+ 184.1 


746 


L8 


+ 


28.8541 


- 10.5 


490 


0.044 


+ 


63.4833 


+178,1 


1 396 


0.93 


+ 


50.2786 


+ 60.9 1 


3 449 


8.7 


+ 


4.0874 


+ 4.9 


209 


0.15 


+ 


34. 6292 


+164.1 


4039 


23 




33.4136 


- 2.1 


101 


11 


+ 


50.7946 


- 6.8 


370 


0.015 


+ 


18.4146 


+ 62.5 


41 


0.22 




12.6605 , 


+147.5 


4 786 


7.3 


— . 


74.8963 


- 6.5 


221 


37 


+ 


42.6950 


+ 0.5 


9 


0.027 




284.0746 


+142.2 


.•i4<} 


0.19 


+ 


17. 7742 


- 77.0 


1 127 


0.036 


+ 266.3004 


-389.2 


5 302 


23 


+ 


30.3206 


- 0.9 


19 


15 


+ 


41. 5745 


- 1.5 


34 


0.48 


— 


66. 1414 


+ 2.2 


2 


0.066 


+ 


114. 3834 


- 59.6 


198 


13 


+ 


17.4686 


+ 1.4 


25 


14 




6.1484 


+ 8.3 


964 


ao 


+ 


3.1748 


- 2.7 


44 


3.6 




2.5733 


+ 14.2 


70<i 


2.2 


-> 


0.1960 


+ 14.6 ; 


403 


2.3 


+ 


2.4808 


+ 76.4 1 


13 426 


11 


— 


2.6676 


- 9.1 


912 


12 


+ 


6.8424 


+ 6.4 , 


492 


9.8 




6. 1676 1 


+ 1.1 1 


12 


6.2 


+ 


4.0866 


+ 11.2 


652 


12 


+ 


103.0909 


+ 4.4 ■ 


232 


0.18 


+ 244.2510 


+130.1 ' 


3 047 


0.18 


_ 


75.9001 


+ 7.6 


10 


0.17 


— 


271.4418 


+ 44.8 


341 


0.26 


_ 


86.5280 


- 24.1 


161 


0.16 


+ 


39.9530 


- 13.4 


29 


0.24 




170.4590 


- 31.2 


234 


0.14 


_ 


297.4253 


- 61.9 


377 


0.66 


+ 


184.1260 


- 76.6 


3 716 


0.27 




62.9415 


-110.5 ' 


3 297 


0.38 


^ 


8.0110 


- 50.8 


981 


0.26 


+ 


64.9305 


- 11.0 


31 


0.61 


+ 


68. 1370 


- 36.2 


799 


0.16 




74. 4344 


-169.1 


4 1575 


0.057 


— . 


117.8877 


+ 128.4 


911 


0.080 


+ 


162.9616 


+ 61.3 


211 


0.12 


— 


77.0459 


+ 65.9 


521 


0.18 


_ 


61.8905 


-100.1 


1 804 


0.64 


+ 


40.0266 1 


- 23.1 


342 


0.20 




6178905 


+ 56.3 


634 


0.26 


' — 


43. 4627 


+ 15.2 


60 


0.20 


— 


57. 1679 


+ 39.8 


317 


0.38 


— 


6. 7446 


- 16.4 


102 


0.19 


_ 


49.2073 


+ 20.8 


82 


1.5 


+ 


21.8587 


+ 1.5 


3 


0.12 




59.5203 


- 38.7 


180 


0.086 


+ 


140.6672 


+119.3 


1 210 


0.022 




108.7402 


- 75.9 


127 


23 


+ 


64.4078 


- 3.0 


207 


17 





126.9663 


- 4.5 


344 


1.6 


+ 


72.6585 


- 15.0 . 


360 


0.072 




4.2294 


+ 60.4 


263 


26 


— 


48.6003 


+ 2.6 


162 


34 


+ 


52.7297 


+ 1.6 


76 


0.082 


+ 


248.9250 


-153.3 


1 927 


18 




262.6197 


0.0 





3.1 


+ 1383.3563 


- 23.9 


1 771 


1.3 


4-1847.5070 


+ 67.3 


4268 


26 


+ 


128.9784 


- 0.5 


6 


1.0 


+ 


105.0276 


- 96.6 


9332 


2.0 




120.7377 


- 42.6 


3 629 


1.6 


_- 


28.3146 


- 40.3 


2 436 


1.0 


+ 


33.8686 


+ 24.8 


615 



31.2026 I 

91.3198 

60.2292 

43. 6512* 

43. 8270ti 

16.7198 

67. 1960 I 

40.4428 I 

28.8706 

63.3052 

50. 2177 

4.0825 

34.4(i51 

33.4116 

50.8004 

18.3620 

12.8080 

74.8006 

42.5945 

284.2168 

17.8512 

266.6896 

30.3215 

41. 5760 

6&1436 

114. 4429 

17.4672 

5.1567 

3. 1776 

2.5876 

0.2106 

2.4044 

2.6686 

6.8360 

6.1686 

4.0743 

103.0866 

244.1209 

76.9076 

271.4866 

86.5039 

39.9664 

170.4278 

297.3734 

184.2006 

62.8310 

7.9602 

64.9415 

68.1732 

74.2653 

118.0141 

152.9102 

77.1118 

61.7904* 

40.0497 

61.9468} 

43.4779 

67.2077 

5.7282 

49.2281 

21.8572 

59.4816 

140.5379 

108.6643 

64.4106 

126.9618 

72.5735J 

4.2898 

48. .5028 

52.7282 

249.0783 

262.6197 

383.3802 

847.4497 

128.9789 

105. 1242 

120.6961 

28.2743 

33.8437 



t Baltimore and Ohio Railroad. 
i Via Lake Champlain. 



Digitized by 



Google 



70 



PRECISE LEVELING IN THE UNITED STATES, 1903-1907. 
Observation eqiuUions, 1907 — Continued. 



No. of 
equation 
or link. 



Observed dlflezenoe. 



Abilene, Y»-Fort Worth, U -+186.9917 

Fort Worth, U— Shreveport, 46 - + 124.9945 

Fort Worth. U— Galveston, Sea level -+184.7646 

Cumberland, I— Amblersburg, L ——304.8499* 

Cumberland, I— Amblersburg, L - -304.6561t 

Amblersburg, L— Grafton, M — +191. 1645* 

Amblersburg, L—Gralton, M -+191.3401t 

Grafton, M—Benwood, 94 A -+106.1251 | 

Benwood, 94A— Uhrlchsville, 48 -- 65.0216 

UhrlchsvIUc 48— Warwick 449 --29.3801 

Warwick, 449— Deshler, Ii -+ 74.8711 

Monaca, 26C— Benwood, 94A -+ 11.6321 

Benwood. 94A— Belpre, XL -+ 8.2110 

Belpre. XLr— Portsmouth, U.S. E -+ 26.1723 

Portsmouth, U. S. E.— Cincinnati, T -- 3.4895 

Belpre, XL— ChlUlcothe, Q -- 6.1469 

Chlllloothe, Q— Cincinnati, T -+ 27.9889 

Portsmouth, U. 8. E.— ChilHcothe. Q -- 31, 3551 

Chlllloothe, Q—ZanesvIUe, U. 8. E. 1 -- 18.6276 

Zanesvllle, U. 8. E. 1— Uhrichsville, 48 -- 49.7325 

Belpre, XL— ZanesvIUe, U. 8. E. 1 -- 23.8150 

Cumberland. I— Pittsburg, 99 -- 36.6133 

Pittsburg, 99— Ell wood City, 349 -- 44.7379 

EUwood City, 349— Monaca, 25C -+ 62.1709 

Warwick, 44»-Bufralo, L. H -+112.2295 

Monaca, 26C— Alliance, Br. 66 124.9438 

Ellwood City, 349-Amance, Br. 66 -- 62.6246 

Pekin, 49-Orafton, 2 -+ 8.6321 

Chicago, 99— Pekin, 49 -+ 41.6467 

Pekln, 49— Ohiey, Bi -- 9.3697 



Weight 
p. 


Adjusted 
difleience. 

m. 


Correo- 
tion 

V. 






mm. 


mm. 


4.0 


+166.9770 


- 14.7 


864 


7.3 


+124.9983 


+ 3.8 


106 


4.9 


+ 184.7389 


- 17.7 


1636 


0.12 


-304.7694 


+ 80.6 


778 


0.15 


-304.7694 


-113.3 


1 926 


0.69 


+ 19L2200 


+ 66.6 


2 126 


0.38 


+191.2200 


-120.1 


6 481 


0.14 


+106.1627 


+ 27.6 


107 


0.17 


- 65.3007 


-279.2 


13 262 


0.24 


- 29.3670 


+ 13.1 


41 


0.28 


+ 74.8109 


- 60.2 


1 016 


4.6 


+ 11.6382 


+ 6.1 


167 


4.0 


+ 8.2307 


+ 19.7 


1 652 


1.8 


+ 26.1827 


+ 10.4 


195 


2.3 


- 3.4758 


+ 13.9 


444 


0.064 


- 6.1728 


- 26.9 


43 


0.064 


+ 27.8799 


-109.0 


760 


38 


- 81.3665 


- 0.4 


6 


18 


- 18.6280 


- 0.5 


4 


27 


- 49.7306 


+ 1.9 


97 


4.1 


- 23.8008 


+ 14.2 


827 


0.074 


- 36.6035 


+ 9.8 


7 


0.25 


- 44.7026 


+ 35.3 


312 


116 


+ 62.1712 


+ 0.3 


10 


0.26 


+112.3100 


+ 80.5 


1620 


0.21 


-124,8422 


+101.6 


2 168 


0.46 


- 62.6710 


- 46.4 


990 


2.0 


+ 8.5263 


- 6.8 


92 


1.7 


+ 41.5673 


+ 10.6 


191 


8.6 


- 9.3560 


+ 3.7 


116 



* Coast and Geodetic Survey. 



fBaltlmore and Ohio Railroad. 



ASSIGNMENT OF WEIGHTS. 

Before beginning the adjustment, the question of what relative weights should 
be assigned to the different classes of leveling was again carefully considered. The 
same criterion for determining these relative weights that had been used in 1899 
and 1903 was again used — that is, that after the adjustment is made the mean 
value of pv^ for each of the groups into which the leveUng is divided with respect 
to assigned weights should be as nearly as possible the same. As even a large 
change in relative weights produces but small changes in the computed elevations, 
it is not advisable to change the w^eight assigned to any class of leveling unless the 
evidence is clear that a change of at least 26 per cent should be made. 

A careful estimate was made of the probable effect of the new leveling upon 
derived elevations and of the probable resulting values of jw*. From this estimate 
the following scale of weights was assigned for a trial solution. L is the length of 
the link in kilometers. 
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Class of lines. 



Coast and Geodetic Survey leveling of 1899 and later; U. S. Geological Survey leveling of 1905 and 1906; and water 
leveling on lakes, except short series of observations* 



Engineer lines with Kern instrument and U. S. Lake Survey lines 

Wye levels run under the direction of the Corps of Engineers, U. S. Army, and Board of Engineers on Deep Water- 



ways. 



U.S. Geological Survey leveling previous to 1905 and Van Orden leveling. 

Leveling by the Baltimore and Ohio Railroad Company 

Leveling by the Pennsylvania Railroad Company 

Coast and Geodetic Survey leveling previous to 1899 



Weight 
P- 

1000 

• X 

500 

L 

300 

L 

24 

L 

24 

L 

15 

L 

1600 



It may be noted that the principal change in these weights compared with 
those used in 1903 (see page 373 of Appendix 3, Report for 1903) was the reduction 
in weight of the Engineer leveUng and of the Baltimore and Ohio Railroad leveUng. 

In 1903 the Engineer leveling, Coast and Geodetic Survey leveling of 1899 and 
later, and certain other leveling, were classed together. The average pv^ from the 
1903 adjustment was 1 077 for the whole class, but the average 'pv^ for the Coast 
and Geodetic Survey lines was 756 and for the Engineer lines 1 294. The estimated 
jw'^s from this adjustment showed a similar difTerence. This indicated that the 
weight of the Engineer leveling was too great, and it was therefore reduced from 
1000 , 500 

The weight assigned to the Baltimore and Ohio Railroad leveling in 1903 was 
based on the results from only a few lines. The further evidence of the degree of 
accuracy afforded by the new Unes and by the releveling of the Coast and Geodetic 
Survey along the Baltimore and Ohio lines showed that the weight assigned to that 
class of leveling in 1903 was much too large. 

An adjustment of the net was made with the weights given above, and the 
average values of jw* for the various groups were: 



Class of lines. 



Coast and Geodetic Survev leveling of 1S99 and later; U. S. Geological Survey leveling of 1905 and 1906; 
and water leveling on lakes, except short series of observations 



Engineer Unes with Kem instrument.. 
U. 8. Lake Survey lines 



Wye levels run under the direction of the Corps of Engineers, U. S. Army, and Board of Engineers on Deep 



ITaterwajrs 
U. 8. Geological Survey leveling previous to 1906 and Van Orden leveling 

Leveling by the Baltimore and Ohio Ralhoad Company 

Leveling by the Pennsylvania Railroad Company 

Coast and Geodetic Survey leveling previous to 1809 

Average vahie of p^ from all lines 



Weight ' 


Average 


p. 1 


pp*. 


1000 ; 


~ 


L 


559 


500 1 




L . 


1 516 


500 




Ir" 


151 


300 




I''\ 


680 


24 




L 


1 264 


24 < 




L 


1 741 


15 




^\ 


917 


1600 1 




lA 


1 236 



1 158 



*If a series of simultaneous self-registering gauge readings at two points was less than eight months long (four summer months 
during each of two years) or a series of simultaneous tri-dally staff gauge readings less than sixteen months (four summer months 

during four years), the weight assigned to the line Joining these points was reduced below ~f-. 
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It is evident from this that the Coast and Geodetic Survey leveling of 1899 and 
later was given too small a weight and the Engineer leveling too large; that the 
Lake Survey leveling should be considered with the Coast and Geodetic Survey 
leveling and not with the Engineer leveling, and that the Baltimore and Ohio 
Railroad leveling was still given too great a weight. 

A second scale of weights was assigned. They are given in the following table, 
with the average pv* for each group from the final adjustment of the net with these 
weights. These are the adopted weights which were used in the final adjustment 
of the level net in 1907. 

Weights used in adjustment of 1907, 



Class. Lines. 



1 Coast and Geodetic Survey leveling of 1899 and later; U. S. Geological Survey leveling 
of 1905 and 1906; U. 8. I^e Survey leveling, and water leveling on lakes, except short 
series of observations 



2 Engineer lines with Kern instrument; and wye levels run under the direction of the Corps 
of Engineers, U. 8. Army, and Board of Engineers on Deep Waterways 



; 1 

Number 
of 


Weight 


Average 


equations. 


3000 


po«. 


36 


L 
500 


917 


42 


L 
24 


1 537 


20 


L 
20 


1364 


3 


18 


1 097 


i ^« 


L 
1600 


1 622 


32 


lA 


1 230 



3 U. 8. Geological Survey leveling previous to 1905, and Van Orden leveling 

4 ! Leveling by the Pennsylvania Railivad Company 

5 \ Leveling by the Baltimore and Ohio Railroad Company 

6 Coast and Geodetic Survey leveling previous to 1899 

Average value of prfl from all lines 1 301 

These average values of pv' indicate that class 1 probably still has too small a 
weight and classes 2 and 5 too large, but the evidence is not sufficient to warrant 
any changes at this time. The effect of any further change in the above weights 
on the adjusted elevations would be small. The maximum effect on the elevation 
of any junction point of the changes made from the weights used in the first or 
trial solution to those used in the final solution was but 48 millimeters. Only four 
elevations were changed as much as 4 centimeters and these four were closely 
related. Two-thirds of the elevations were changed less than 2 centimeters. • The 
general effect was to lower the elevations, as all but 15 were lowered, and of these 
15 the maximum increase in elevation was but 5 milhmeters. 

The formation of normal equations from the observation equations b}^ the 
method of least squares and their solution gave the new adjusted elevations shown 
in the table on page 75. For the purpose of showing clearly the effects of the new 
lines, the elevations as adjusted in 1903 are also placed in the table and the differ- 
ences (1907-1903) are shown. 

The resulting probable error of an observation of unit weight is ±36.4 milli- 
meters; that is, this is the probable error of the observed difference of elevation 
on the two ends of a line of such a length as to be assigned unit weight; for instance, 
3 000 kilometers of leveling of class 1, to which was assigned leveling of the Coast 
and Geodetic Survey of 1899 and later, of the United States Geological Survey 
in 1905 and 1906, and of the United States Lake Survey. This probable error of 
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dt 36.4 millimeters for an observation of unit weight corresponds to a probable error 
of ±0.67 millimeter for 1 kilometer of leveling of class 1. 

The probable error of 1 kilometer of the same leveling in 1903 was ±1.04 
millimeters,* corresponding to a probable error of ±32.8 millimeters* for an obser- 
vation of unit weight in that adjustment. An observation of unit weight, how- 
ever, in 1903, was 1 000 kilometers of the leveling which is now included in class 
1, or of Engineer leveling with Kern instruments. 

The probable error of the elevation of bench mark K3 at St. Louis is found from 
the 1907 adjustment to be ±29 millimeters. The probable error of this elevation 
computed from the 1903 adjustment was ±32 millimeters. It was stated in 1903* 
that it was an even chance that the elevation computed from the adjustment of 
1903 would not be changed more than 32 millimeters by any amount of new leveling, 
and it was almost certain that it would not be changed by as much as 15 centi- 
meters, or 6 inches. From the table on page 75 it may be seen that the new 
leveling changed the elevation of St. Louis, as adjusted in 1903, by 22.5 millimeters. 

ADOPTED ELEVATIONS OF JUNCTION POINTS. 

Having thus secured the theoretically most accurate elevations for the junction 
points, the question of adopting as standard elevations for present use such values as 
will produce the minimum disturbance in past publications, and the minimum incon- 
venience in the revision of past computations, now arises. This question has 
already been touched upon in the general statement at the beginning of this pubU- 
cation (see p. 8). 

It is desirable to make as few changes as is allowable in the elevations and differ- 
ences of elevations already published in Appendix 3, Report for 1903. The following 
decision is based upon the supposition that to hold old elevations unchanged or to 
correct a group of them by a constant which is an integral number of centimeters 
is certainly allowable, Provided, 1. That by so doing a considerable number of 
old elevations or differences of elevation are retained unchanged; 2. That every 
assigned elevation agrees with the elevation derived from the latest adjustment 
witliin 1.2 times the probable error of said elevation derived from the latest 
adjustment; 3. That every assigned difference of elevation between junction points 
agrees with the value of that difference derived from the latest adjustment within 
1 .2 times the probable error of observation of said difference. 

In special cases where it is especially desirable for unusual reasons to hold 
former adopted elevations unchanged, it is allowable to exceed the above limits 
slightly. 

It was decided to retain the 1903 values unchanged for all elevations on the 
Great Lakes; on the lines of the Coast and Geodetic Survey leveling from Gibraltar 
southward; for the whole New York region; for Williamsport, Irvineton, Leboeuf, 
Franklin, Pittsburg, and Monaca, Pa.; for East Akron Junction, Ohio; for St. 
Louis and Jefferson City, Mo.; Grafton and Cairo, 111; for Washington, D. C; 
and in Texas, from Bowie to Holland. It was also decided to correct the 1903 
adopted value at Savanna, 111., by +3 centimeters; to adopt such values for the 

*See Appendix 3, Report for 1903, page 379. 
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elevations at Ellwood City and Alliance, Ohio, that the differences of elevation on 
the lines from these points to Monaca will be the theoretical best; to adopt such a 
value for the elevation of Warwick, Ohio, that the diflferences of elevation on the 
line to East Akron Junction will be the theoretical best. These adopted eleva- 
tions are given in the following table, with the adjusted elevations of the same 
points and the difference between them. For all other junction points in the net 
the elevations given by the final 1907 adjustment were adopted. All adopted eleva- 
tions are also given in the table on page 75 for comparison with the elevations for 
the same points adopted in 1903. 



Junction point. 



Forth Worth, U 

MeridIan,C 

Decjatur. P. B. M. 50 

Tuscumbla, T. B. M. 9. . . . 
Harriman, Junction, Ct. . ■ 

Chattanooga, 698 N i 

KnoxvlUe, 933 MC 

Cleveland, Tenn., 875 MC. . 

Jefferson City, 90 

Corinth, V 

Cairo, 2 

St. Louis, K» 

Grafton, 111., 2 

Savanna, 62 | 

Chicago, 99 

Cincinnati, T i 

Marquette, 1 

Escanaba, 1 ! 

Detroit, Qoetz i 

Sand Beach, E , 



Adjusted 


Adopted 


Differ- 


elevation. 


elevation. 


ence. 


TO. 


TO. 


mm. 


184.7360 


184.7280 


- 8.9 


104.8489 


104.8587 


+ 9.8 


109.5845 


169.5959 


+ 11.4 


143. 1694 


143.1832 


+ 13.8 


241. 4796 


241.4888 


+ 9.2 


211.1590 


211. 1690 


+ 10.0 


284.0746 


284.0848 


+10.2 , 


266.3004 


266. 3100 


+ 9.6 


169.9766 


169.9869 


+ 10.3 ■ 


137. 6047 


137. 6187 


+ 14.0 


97.3460 


97.3258 


-20.2 , 


126.2001 


126. 1776 


-22.5 . 


130. 2875 


130.2623 


-26.2 


180.6661 


180.5371 


-29.0 


180.3701 


180.3077 


-62.4 


166.5833 


166. 5849 


+ 1.6 ; 


186.1200 


186. 0774 


-42.6 , 


180.9716 


180.9320 


-39.6 


183.6392 


183. 6017 


-37.5 


177.7968 


177.7620 


-34.8 



Junction point. 



Adjusted Adopted 
elevation. Elevation. 



Difler- 



TO. 

Trenton, 1877 183.9643 

Deshler, Ii 217.3779 

Warwick, 449 292.1888 

Monaca,25C 209.1593 

Alliance, Br. 66 334.0015 

Ellwood City, 349 ' 271.3305 

Leboeuf, 1193 P 364.0038 

Franklin, 987 P 301.0623 

Irvlneton, 1167 D 365.9928 

Pittsburg, 99 226.6279 

Washington, Capitol 27. 6033 

Elmlra, 857A 261.7017 

Homellsville, 1141 D 3<8. 2297 

Salamanca, 1391 D 424.1298 

Buffalo, L.H 179.8788 

Bahibridge,989A 301.6547 

Poughkeepsie, 173 A ' 52. 7297 

Utlca, L. S. 92 1 131.1967 

Oswego, A I 76.7879 

Greenbush, Gristmill l 4. 2294 



TO. 

183.9457 
217. 3654 
292.1003 
209.2284 
334.0706 
271.3996 
363.9960 
301.0750 
355.9911 
226.6992 I 

27.6409 
261. 7098 
348.2288 I 
424.1256 
179.8630 
301.6531 

52. ?276 
131. 1893 

76.7788 
4.2265 



TOTO* 
-18.6 
-12.5 
-88.6 
+69.1 
+60.1 
+69.1 

- 7.8 
+ 12.7 

- 1.7 
+ 71.3 
+37.6 

+ ai 

- 0.9 

- 4.2 
-15.8 

- 1.6 

- 2.1 

- 6.4 

- 9.1 

- 3.9 



In the following table are given the adjusted and adopted values of the eleva- 
tions of the junction points from the adjustments of 1903 and 1907. 

In the fourth column is given the difference between the two adjusted values, 
showing the effect of the introduction of the new leveHng into the level'net.* In 
the seventh column is given the difference between the two adopted values, showing 
the changes now made in the values printed in Appendix 3, Report for 1903. In 
the table which precedes this has already been shown the difference between the 
adopted values and the adjusted values. 

*For the effect of change in weights, see p. 72 of this publication, and Appendix 3, Report for 1903, 
p. 389. For results of previous adjustments, see Appendix 3, Report for 1903, pp. 387-389. 
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A(]yasted elevation. 



Junction point. 



Smtthland, XLV 

VIdalia, LXIV 

Barbln. T. B. M. 53 

Jonesville, P. B. M. 4 

Columbia, T. B. M. 137 

Monroe, P. B. M. 27 

Shreveport, P. B. M. 46 

Fort Worth, U 

Archibald, P. B. M. Archibald. .. 

RayvUle, P. B. M. 16 

Vlcksburg, 8W. Base 

Meridian, C 

Decatur. P. B. M. 50 

Tuscumbia, T. B. M. 9 

Harriman Junction, Ct 

Chattanooga, 698 N 

Knoxville, 933 MC 

Cleveland, 876 MC 

Wilkersons Landing, P. B. M. 84. 

Camden, P. B. M. IV 

Little Rock. I or 3 

UarrlsonvIUe, T. B. M. 43 

Pleasant HiU, LI 

Holliday, LXUl 

Kansas City. 244 

Cheyenne, a 

Denver, Aj 

Limon, N 

Abilene, Ys 

Norfolk, N. 



1903. 



TO. I 

14.8406 ' 
19. 7864 , 



23.8290 
50.7064 



24. 5214 
26.6856 
104.8587 I 
160. 5959 I 
143. 1832 , 
241. 4888 
211. 1090 
2S4.0648 
286. 3100 I 
42.3300 ' 



Sioux City," P.'bVm.' 399*.' 
St. Paul, P. B. M. 68 



Jefferson City, 90 

Memphis. P. 9> M. Memphis. 

Corinth, V 

Cairo, P. B. M. 2 

St Louis, Ki 

Grafton, P. B. M. 2 

Savanna, P. B. M. 62 

Chteago, P. B. M. 99 

Pekln. 



80.4065 I 

309.6612 

261.3531 I 

233.1386 

230.1944 

1 847.6372 

1 685l 0175 

1 632.1782 

350.7773 

404.2569 

335,2881 

214.3512 

169.9869 

80.5087 

137. 6187 

97.3120 

126.1776 

13a 2623 

18a 6071 

180. 3077 



Ohiey, Bi 

Odin,V 

Cincinnati, T 

Marquette, 1 

Escanaba, 1 -..., 

Detour, P. B. M. Goetz.. 

Sand Beach, E 

Trenton, 1877 

Deshler, Ii , 

Warwtek, B. & O. 449. . . . 
Uhrichsville,B. &0.48. 
ZanesvlUe, U. S. E. 1.... 



160.6555 
166.5849 
18&0774 
180.9320 
183.6017 
177.7620 
183. 9457 
217.3654 



ChlUicothe. Q. . 

Portsmouth, U. S. E 

Belpre, XL 

Benwood, 94 A 

Monaca, 26 C 

Alliance, Br. 66 

EllwoodCity, B. dc O. 349 

Leboeuf, 1193 P 

Franklin, 987 P 

Irvlneton, 1167 D 

Pittsburg. P. R. R. 99 

Graf ton, M 

Amblersburg, L 

Hancock, F 

Cumberland, I 

Washington Jet., B. & O. 44 A. 

Washington, Capitol 

Relay, B. & 0. 31 

Hagerstown, A 

Harrlsburg, XXIX 

EhnIra,857A 

Homelisville, 1141D 

Salamanca, 1391D 

Buffalo. L. H 

Balnbridge, 989A 

Poughkeepsie, 173A 

Utica, L.8.92 

Oswego, A 
Sreenbi * 



194. 6181 
' 189.3484 



209.2284 
334.2868 



363.9960 
301.0750 
365l9911 
226.6992 
303.8422 
40a 0461 
128.3222 
19a 2660 

TLiieo 

27.6409 



Greenbush, Gristmill.. 



168.3396 
108.7960 
26L7098 
34&2288 
424.1266 
179.8630 
301.6631 

62.7276 
181. 1803 

76.7788 
4.2266 



1907. 



TO. 

14.8127 

19.8617 

24. 1793 

16. 5610 

ia2787 

23.8916 

59.7386 

184.7369 

23.5477 

24.5026 

26.7594 

104.8489 

169. 5845 

143. 1694 

241. 4796 

211. 1590 

284.0746 

2G6.3004 

42.3907 

3&1840 

80.4742 

309. 6134 

261.3053 

233.0889 

230. 1447 

1 847. 5070 

1 584.8873 ' 

1 632.0507 

350. 7139 

464.1507 

335.1723 

214.4346 

169. 9766 

80.6436 

137.6047 

97.3460 

126.2001 

130.2875 

18a 5661 

180. 3701 

138.8128 

148.1688 

160.8293 

166.5833 

186. 1200 

ISO. 9716 

183.6392 

177. 7968 

183.9643 

217. 3779 



Differ- ; 
ence. 



mm. \ 

- 27.9 

- 76.3 



Adopted elevation. 
1903. 



14.8517 
19.7833 



16.4856 



+ 62. 6 , 
+ 32.2 I 



4-71.2 
+ 73.8 I 
-9.8 

- 11.4 , 

- 13.8 

- 9.2 ' 

- lao I 

- ia2 I 

- 9.6 
-f 60.7 , 



-H 67.7 , 
~ 47. 8 I 
-- 47.8 I 

- 49.7 

- 49.7 I 
-130.2 ! 
-130.2 ' 
-127.5 I 

- 63.4 ; 

-106.2 , 
-115.8 
+ 83.4 , 

- ia3 I 

+ 44.8 ' 

- 14.0 

+ 34.0 I 
+ 22.6 ' 
+ 2&2 , 
+ 60.0 I 
+ 62.4 



23.8268 

69.7023 

184.7280 

23.4706 

24.5187 

2&6842 

104.8587 

160. 5959 

143.1832 

241.4888 

211. 1690 

284.0648 

266.3100 

42.3304 

36.1142 

80.4034 

309.6612 

261.3531 

233.1386 

230.1944 

1 847. 6372 

1 585l0175 

1 632. 1782 

350. 7773 

464.2560 

336.2881 

214. 3512 

169.9869 

80.6066 

137. 6187 

07.3268 

126. 1776 

13a 2623 

180.6071 

180.3077 



173.8 
1.6 ; 
42.6 , 
39.6 
37.6 
34.8 
18.6 ' 
12.5 



147.9296 
160. 6675 
166.5849 
186.0774 
180.9320 
183. 6017 
177.7620 
183.9467 
217.3664 



262.8218 


j 




213.0912 


' 




194.4632 


- 54.9 


194. 6181 


163.1077 






189.2904 


- 68.0 , 


189.3484 


197. 5211 


1 




209.1693 


- 69. 1 t 


209.2284 


334.0016 


-28&3 


334.2868 


27L3306 






364.0038 


+ 7.8 ' 


363.9960 


30L0e23 


- 12.7 


301.0760 


355.9928 , 


+ 1.7 . 


366.9911 


226.6279 


- 71.3 , 


226.6992 


303.6738 


-168.4 


303.8422 


494.8938 


-152.3 ; 


496.0461 


128.2339 


- 88.3 1 


12&3222 


190. 1244 


-141.5 


190.2660 


71.0660 , 


- 60.9 


71. 1169 


27.6083 


- 37.6 


27.6409 


21.8587 






16&2606 1 


- 79:0 


16&3395 


108.7402 


- 66.8 


108.7960 


261. 7017 


- 8.1 


261.7098 


348.2297 


+ ao 


348.2288 


424.1296 


+ 4.2 


424.1256 


179.8788 


+ 15.8 


179.8630 


301.6547 


+ 1.6 


301.6631 


62.7297 


+ 2.1 


62.7276 


131. 1957 < 


-f 6.4 


131. 1893 


7a 7879 


+ 9.1 


76.7788 


4.2294 


+ 3.9 


4.2265 



1907. 


Differ- 




ence. 


m. 


mm. 


14.8127 


- 39.0 


19.8617 


+ 78.4 


24.1793 . 




; 1& 5610 


+ 76.4 


18.2787 . 




23.8916 


+ 66.8 


59.7386 


+ 36.3 


! 184.7280 1 


ao 


! 23.6477 • 


+ 77.1 


24.6926 


+ 73.9 


26.7594 1 


+ 76.2 


104.8587 


ao 


160.5959 


ao 


143. 1832 


ao 


1 24L4888 


ao 


211. 1690 


ao 


284.0848 


ao 


266.3100 


ao 


42.3907 


+ 60.3 


1 36.1840 


+ 69.8 


80.4742 


+ 7a 8 


309.6134 


- 47.8 


! 261.3053 1 


- 47.8 


233.0889 1 


- 49.7 


, 230. 1447 1 


- 49.7 


1 1 847.5070 


-13a 2 


1 584.8873 ! 


-130.2 


1 632.0507 ; 


-127.5 


' 350.7139 1 


- 63.4 


464.1507 


-106.2 


336.1723 


-116.8 


214. 4346 


+ 83.4 


160.9869 1 


ao 


80.6435 1 


+ 37.0 


137.6187 


ao 


, 97.3268 


ao 


1 126. 1776 


ao 


130.2623 


ao 


, 180.6371 


+ 30.0 


' 180.3077 1 


ao 


138.8128 !. 




1 148. 1688 ; 


+239.2 


160.8293 


+ 161.8 


166.5849 , 


ao 


186.0774 1 


ao 


180.9320 


ao 


183.6017 1 


ao 


. 177. 7620 1 


ao 


183.9457 


ao 


217.3664 


ao 


292.1003 1. 




262.8218 ! 


213.0912 1 


194.4632 , 


- 64.9 


16a 1077 . 




189.2904 1 


- 58.0 


197.5211 1. 




209.2284 , 


ao 


334.0706 


-216. 2 


271.3996 1. 




363.9960 ' 


ao 


301.0760 1 


ao 


366.9911 


ao 


226.6992 ; 


ao 


303.6738 1 


-168.4 


494.8938 


-182.3 


12a2339 1 


- 8a3 


190.1244 I 


-14L5 


71,0660 , 


- eao 


27.6409 1 


ao 


21 8687 . 




168.2605 1 


- 79.0 


10a7402 1 


- 56.8 


261.7098 


ao 


34&2288 1 


ao 


424.1266 


ao 


179.8630 


ao 


301.6531 ' 


ao 


62.7276 


ao 


131. 1893 1 


ao 


76. 7788 ' 


ao 


4.2266 , 


ao 
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F»t/,r>E LtVET^yo IX THE VSITED gXATES, LWQ-liWC- 

<! '/T'itrfM *»> r-T.' />«w 'j/ f<f/''M4»^n«/ hnn<rk marks. 



Ijmtig^^aff^x, 'X '^!H«s 






Himvrt f-v .-.♦, ?f T . , . , 

M^t^r , ^ ?»'/,,. 

N*5»r ». - .' i/ ''.*»* >' « 

f,»rfx, F» 

r^/ 

Ip*, . . 

5msw Mv ii,t^.. V\ 

R*^;/^. P» 

St0 \U^lH^K,A P» 

SC'sar M'xvA^u/V^. fa... .. 
i^fv^m, f* 

1^'/ 

%*sm Awnrlll*. F» 

5(«ar l>*Y«r. ra 

limnW'^tiX, f* 

Iw 

«fMpj*tf»*^i'r» f» 

^.h*^ft»^ww/«ifi. F» 

</f«MM«itte, ra 

iintffttumn, H6 

N««r Hai^tnunro. Md 

iHt 

IM 

WlllUf/iii/^^. 114 

!<«*r H UJtMMport, Md . , . 

Do 

Do 

N«tf rtMrrr Klin, 114 

S*mt H*M!iffik, Ufl 

Oo 

MntU'/ftk,Hf\ 

J<^Mv IfMimek, M'J 

Uit 

Utt 

\AitUi<n\0!nn%,}ii\ 

N««r Uttk OrlMfu. M 4 . . . 

no 

Do 

Ni*f Ol4u>frn, M4 

N«arr;ifrriri«rlan4,M4. . 

C'ijrr0i«^«n4, M4 

N««r r;umti«rUn4, If 4. . . . 

Un ^ ... 

N««r Kityv^, W, Vft 

BloornlriKUm, M4 

N«Nir BlrKrrrilnxton. M4 . . . 

N«Mr l>i«r Park. M4 

N«itf OftkUmJ, M4 

l>o 

Do 

Nmt Mutton, M4 

Nmt (\tnn\t«try Huminlt, 
W. V». 

Do 

AmWirmhurK, W. Va 

RowlwiburK, W. Va 

Spit Howl#H,|iijrjif, W. Va.. 

N#iaf OrafUin. W.Va 

Orafion, W. Va 

NMirOrafton,W.Va... . 
Upm \\t\(\^Mton,Vf .Wh .. 
Naar Wmt rnlon.W.Va. 

W«it Union, W.Va 

Nmt W««ti;nlon,W.Va. 






x: 

x:: . 

x:;r 

x:v.. 



N'/ 



X' 'I 

X . ;;i . 

.^^ XIX ... 
\o XX... 

H 

f 

No XXI 

So XX If... 
So XXUl... 
I . . . 
Vo XXIV.,. 
No. XXV 
NVXXVI... 
K. 
.So. XXVII.. 

No xxvni. 

.No. XXIX,.. 

L 

M 

No. XXX-,.. 

N 

No. XXXI.., 

A 

No.I 

Noll 

No. IV 

No.V 

B 



No. VI.. 

D 

No. VII. 
K. 



No. VIII.... 

F 

No. IX 

a 

No. X 

No. XI 

No. XII 

No. XIII-... 

II 

No. XIV..., 

No. XV 

No. XVI.... 
I 

No. X vn. . . 

No. XVIII.. 

J 

No. XX 

No. XXV.. 
No. XX HI. 
No. XXII... 
No. XXI... 

K 

No. XXIV. 
No. XXVI. 



No. XXVII... 

L 

No. XXVIII.. 
< No. XXIX.... 

No. XXX.... 

M 

No. XXXI..., 
No. XXXII... 
No. XXXIII. 

N 

1 No. XXXIV. 



r. fv;-. 

:> %rfA 

> i«rj 

I*. >-V. 

:' ¥t:2 

T. »^^, 

!>• ivet 

'/V 442^ 

':. v^. 
Vr SJC4 

i: • «w* 

T* ¥.£/> 

I2r# 3335 

147 32© 
]44.«3I3 

112.(0J29 
U^ 7402 

112 as» 

144,2031 
199.2MA 
1W».1IM 

1#A2M6 
171.7790 
17ft. Ml 7 
1J50.72B6 
Wft.3170 
UI».M27 
1M.2790 
113.1903 
123 2130 
123, 5^W 
123.32«3 
127.4749 
128.2339 
130.1720 
135.2736 
137.A531 
139.6397 
140.1122 
142.5Z52 
150.0559 
1(52. »j27 
164.7120 
179. 1239 
190.1244 
197.3259 
211.5291 
244.7011 
307.3909 
693.3052 
748.5777 
732.8395 
7249270 
724.0593 
741.9893 
756.1592 

747.5541 
494.8938 
420.8224 
623.3291 
311.9558 
303.6738 
329.8212 
298.4408 
243.7785 
246.2057 
244.6928 



<~ora»i;: fr.v» 

N*ar 1air> W Va 

tr^^r'A^zr- W V*. 

S*M i'»rt'M0^=.. W. Va 

N»ar Fftrr<!r« . jrz. W.Va . 

F»rr*n' :3ir 'A.Va. 

f>.',r.^ O'..-. 

I..*..* Hy .-.-•■.* '^^hio 

Near '' <irjiT ..4ft 0:l» 

Do 

X«ar "-.ftwart. Ohjo 

Do 

N«ar O ivi-r...*. Ohja 

Do 

Near ranaan^ i.i^. OLjo 

Do 

Attwt». Ohio 

l}*> 

lfooDvL«<». Ohio 

NewZai«>i^ Otva 

N«ar Hatr.^^ij Ohx>. 
Near LMidoO'lerTy. Ofajo . . 

N«ar •k^MXii^v. Otuo 

fhiilicotlw. Ohio . 

Near Mmnrimans Jet. .Ohio. 

Do 

Near LTn4oa. Ohio 

MartinsriUe. Ohio 

Near Clintoo VaU«y. Ohio. 

Near LoTclaa4. Ohio 

LoTclaDd. Ohio 

Near Reminirtoa, Ohio 

Near CumroinsTlUe. Ohio. . 
Cincinnati, Ohio 

Do 

Do 

Near Delhi, Ohio 

Near Lawrenoel^ure, Ind . . . 

LawrencebuTK, Ind. 

Near Codiran, Ind 

Near Delaware, Ind 

Near North Vernon, Ind.. . 

Near Ifedora, Ind 

Near Fort Ritoer, Ind 

Near .Scottville, Ind 

MltcheU,Ind 

West Shoals, Ind 

Washington. Ind 

Vincennes, Ind 

Do 

Diner, ni 

Near ciaV City, m.V.V.V.'. 

HI. . 







3»- 


il!«5 


2L1 


»S 


rL 


:r* 


Iv 


v:r 


1*- 


•%?» 


\<' 


IUTA 


:a 


1-1 


liC 


'L\~ 


iM. 


75.5*^ 


i<: 


i>e 


1*: 


>vM 


;*^. 


1*7*' 


1*. 


li21 


!«• 


12C 



Flora, «. 

Nearluka, ni. 

.Ralem, lU 

Odin,ni 

Near Sandoval, Hi 

Near Collins, III 

NearCarlyle, lU 

Cariylcifl 

Near Avlston, 111 

I.<ebanon, lU 

Near Casey ville, 111 

NearEastSt. Louis, Dl.. 

East St. Louis, 111 

St. Louis, Mo 

Do 



Near Cole, Mo... 

Scott, Mo 

' Klston, Mo 

Centertown, Mo. 

Do 

California, Mo... 

Do 

, Clarksburg, Mo.. 
I Tipton, Mo 

* Known alao as St. LouU Directrix. 



No XXX^- 

Nc XXXVI 

No .xxxv:: .. 

No XXXVIIL... 
N-, XXXIX 

o 

No XL 

No XLI 

No xl:i 

No XLII! 

No. XLVi:i 

No-XLVII 

No-XLIV 

No. XLV 

No XLVI.. .. 

No XLIX 192-1235 

No- L 197-^-70 

P 1».»*11 

No LI 217.Cr«9 

No. LII 217.7203 

.No. LIII 215l2492 

No LIV lSJ.f/74; 

No. LV 200.42&3 

Q 194.4^32 

No. LVI 213.2.5l>5 

No. LVII 217flr:47 

No. LVIII 277 »C:% 

No.LLX.r 322.06S2 

No. LX ^ 301.7670 

No.LXI 211.2037 

R 177.3580 

No. LXII 180.0947 

No. LXIII 1513587 

No. LXIV 150.8206 

S 13O.n80 

T or Citv B. M. No. 1. . 166l 5849 

No. LXV Destroyed 

No. LXVl 147.M38 

U 148.1154 

No. LXVII 150.4423 

No. LXVIII 282.«77 

No. LXIX 208.7748 

V 162.8065 

No. LXX 159.0641 

W 157.1176 

X 209.4328 

Y 159.2029 

Z 155.2943 

.\i 132.3163 

No.l 131.1211 

B, 148.1688 

No. n 146.4290 

No. Ill 130.6559 

C» 149.2996 

No. IV 143.6413 

D» 165.9112 

No.V 160.8293 

No. VI 148.9400 

No.VlI 136.1848 

E» 133.7977 

F» 142.8180 

No. VIII 137.9714 

G, 139.4435 

No.IX 137.0979 

H, 158.9992 

Ii 126.1791 

Ji 126.1814 

♦Ka 126.1776 



No.XXIX 169.8080 

No.XXX 177.1298 

No. XXXI 213.1941 

No. XXXII 261.2173 

M. P. R. R. No. 114. . . 259. 0199 

No. XXXIII 267.1638 

M. P. R. R. No. 122.. . 271. 1734 

No. XXXIV 275.8022 

• No. XXXV 282.1208 
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Equa-, 
tion. 



Observed. 



Corrected for | 

systematic 

error. 



Adjusted 
1907. 



Adopted 
1907.* 



Equa- 
tion. 



Observed. 



Corrected for 

systematic 

error. 



Adjusted 
1907. 



Adopte<l 
1907.* 



m. 

78 - 3.4895 

79 , - 5.1780 

80 ; +27.9232 

SI -31.3551 

S2 -18.6275 

h:^ -49.7325 

H4 -23.8150 

85 -36.5133 



- 5.1469 , 
+ 27.9889 



- 3.4756 I - 3.4772 86, 

- 5.1728 1 87. 

+27.8799 +27.8783 88, 

-31.3555 89. 

-18-6280 90. 

-49.7306 i 91. 

-23.8008 : 92, 

-36. 5035 -36. 5748 93. 



fn. m. fn. vn. 

- 44.7379 - 44.7026 - 44.7004 

+ 62.1709 + 62.1712 , + 62.1712 

+ 112.2295 +112.3100' +112.2:^73 

-124.9438 -124.8422 -124.8422 

- 62. 6246 - 62. 6710 i - 62. 6710 

+ 8.5321 + 8.5253 ' + 8.55ft') 

+ 41.5467 + 41.5573 + 41.4940 

- 9.3597 - 9.3500 



Table 2 gives for each link the weight, the various corrections applied, and in 
the third column the probable error of the observed differences except in cases 
when a correction for systematic error was applied. In these cases the probable 
error of the corrected difference is given, and the systematic correction is shown in 
the fourth column. 

Tablb 2. — Corrections to differences of elevation. 



lA.. 

4B.. 
5B.. 
5C... 
oD.. 

6A.. 

eB.. 

6C... 
6D.. 
7A.. 
7B.. 
7C... 
8A.. 
9.... 
10... 
IIA. 

12 A. 

13 A. 
14A. 
16... 
16... 
18 A. 
16B. 
16C.. 
16D. 
17... 
ISA. 
18B. 
18C.. 
19... 
20... 
21... 
22 A. 
22B. 
22E. 
22F.. 
•22H. 
221.. 
22J.. 
23... 
24... 



Equation.- 



Weight 



Addi- 

Probable ffJ^JJ. I rection, 
error. ,„^h«« h adjust- 
ment of 
1907. 



rection. 



1.3 

4.3 

3.6 

1.6 

7.6 

8.2 

6.4 
12.6 

6.6 
33 

4.7 

8.9 

3.4 

2.5 
15 

6.3 

0.046 

1.7 

0.032 , 

0.016 i 

0.016 

1.8 
40 

6.8 
42 

0.048 . 

2.7 

2.7 

2.7 

1.7 

0.0033 

9.6 

3.0 

0.28 

6.4 

0.028 

0.0047 

0.083 

0.027 

0.77 

0.042 , 



Total 
correc- 
tion, 
adjust- 
ment of 
1007. 



Total cor- 
rection, 
adopted 
1907.* 



mm. 
31.9 . 

17.6 '. 

19.1 ,. 
28.9 . 

13.3 . 

12.7 . 

14.4 . 

10.3 . 

16.4 . 

6.3 I- 

16.8 !. 

12.2 I. 
19.7 1. 
23.0 1. 

9.4 1. 

14.6 . 
170.1 

28.0 . 
201.3 
288.9 
288.9 

27.2 . 
5.8 !. 

16.1 1. 
6.7 j. 

166.2 ! 

22.2 . 
22.2 1. 
22.2 . 
28.0 . 

634.2 I 

11.7 I 
21.0 I 

68.8 I 
14.4 . 

218.0 
530.6 I 
126.4 
222.0 
41.6 
177.5 I 



+ 138.1 - 64.9 

+"58.'4' +"iii."8" 
+270.1 - 352.0 , 
+362.0 + 75.1 I 



mm. 

- 10.8 ]. 

- 23.6 . 
+ 29.6 . 
+ 74.4 I. 
+ 11.6 . 
+ 13.1 . 

- 0.1 . 
+ 2.5 . 

- 5.6 . 

- 5.9 . 

- 18.6 . 

- 12.1 I. 

- 13.5 . 
+ 22.2 I. 
+ 9.6 . 

- 8.2 . 
+ 73.2 

- 67.4 
+170.2 

- 81.9 
+427.1 

1.8 



+ 128.4 - 68.8 



+469.0 
+ 18.0 
+ 15.8 
+ 37.0 



-1 034.2 
+ 3.3 

- 10.4 

- 126.3 



- 69.8 

- 82.1 
+ 39.2 
+ 39.2 
+ 35.9 
+ 27.0 



145.7 
85.7 
75.4 

216.7 
42.0 
8.9 



•I 



0.6 
6.3 

- 1.2 
+ 69.6 

- 0.2 
+ 6.4 

- 6.6 

- 24.9 i 
-665.2 
+ 21.3 t 
+ 5.4 

- 89.3 
+ 9.8 
-215.5 
-167.8 

- 36.2 I 
+255.9 I 
+ 77.9 
+ 18.1 , 



+ 180.0 

- 72.1 
+431.3 

- 0.2 

- 0.7 
+ 2.9 

- 3.6 



+ 28.4 



*l{ no entry Is made in this column, tho adopted value Is the same as the adjusted. 
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Equation. 



Addi- Total | 

d'^t^ryy tloiial coF" coiTeo- Total cor- 
Weight Probable ttu^fS^' rectlon, tion, 1 rection, 

p. e^ror. ?rS,^" adjust- adjustr adopted 

'^"<>»- mentof mentol , 1907.* 
1907. 1907. 



ve 1.5 

l« 1.0 

i*i 4.0 

«h5 7.3 

tiG 4.9 

U7 0.12 

fi8 0.15 

(39 0.69 

70 0.38 

71 0.14 

72 0.17 

73 0.24 

74 .'. 0.28 

75 4.5 

7fi ' 4.0 

77 1.8 

78 1 2.3 

79 0.064 

80 0.064 

81 1 38 

82 18 

83 1 27 

84 1 4.1 

85 , 0.074 

86 0.26 

87 1 116 

88 1 0.26 

88 0.21 

90 ! 0.46 

91 1 2.0 

92 1.7 

03 8.6 



mm. mm. mm. I mm. 

29.9 - 40.3 

36.4 1 + 24.8 

18.2 1 - 14.7 

13.6 ' + 3.8 

16.5 - 17.7 

106.2 +59.5 +80.5 +140.0 

94.0 -113.3 

43.8 +14.0 +65.5 +09.5 

60.1 -120.1 

97.3 + 27.6 

88.4 -279.2 

74.3 + 13.1 

68.8 , - 60.2 

17.2 ' : I + 6.1 

18.2 1 ! + 19.7 

27.2 1 + 10.4 

23.9 ! 1 + 13.9 

143.9 +31.1 - 26.9 , + 6.2 

143.9 I +66.7 -109.0 - 43.3 

6.0 ' - 0.4 

ao I - 0.6 

7.0 ' + 1.9 

18.1 ! + 14.2 

133.8 ' + 9.8 

72.8 1 I +36.3 

3.4 ' + 0.3 

72.8 ' +80.6 

79.4 1 +101.6 

68.7 - 46.4 

26.8 - 6.8 

28.0 1 ! +10.6 

12.6 I I + 8.7 



mm. 

- 82.9 
+ 63.8 

- 5.8 

- 5. 1 

- 26.6 



-101.6 
-136.2 
+ 75.2 



+ 12.3 



- 44.9 



- 61.6 
+ 37.6 
+ 0.3 
+ 7.8 
+101. 6 

- 46.4 
+ 18.4 

- 61.8 



Table 3 shows the same corrections as Table 2, expressed in millimeters per 
kilometer. The different links have been rearranged and placed in Table 3 in the 
order of magnitude of the total correction in the adjustment of 1907, in millimeters 
per kilometer, and serial numbers on this basis have been assigned. The table 
serves to place the links in order of accuracy as shown by this standard, the most 
accurate line being placed first. In the column headed * 'Character of line" a single 
entry indicates that practically the whole link was of that character. If there are 
two or more entries, the link is a composite one, in which the character of the longer 
portion is mentioned first. The symbols 1899+ and 1899— refer to leveling by 
the Coast and Geodetic Survey in 1899 and later and before 1899, respectively; 
the abbreviation ''G. S. 1905 + '' refers to leveling done by the United States Greo- 
logical Survey in 1905 and 1906 with instruments and methods similar to those- 
used by the Coast and Geodetic Survey in 1899 and later; *'Geol.'' refers to leveling 
by the United States Geological Survey previous to 1905; ''Lake'' refers to leveling 
by the United States Lake Survey, and "Water" to water leveling on the lakes. 

* If no entry is made in Uiis column, the adopted value is the same as the adjusted. 
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Table 3. — Corrections to differences of elevation. 
[Corrections In millimeters per kilometer.] 



Additional Total 



Serial Equar icneth 'atic 

No. tion. 1^«S^^- ^^,^,,^, 



Total 



System- correction, correction, «nrmntinn 
adjust- adjust- ^y^^JT 
mentof mentof ^l^P*®^ 



1907. 



1907. 



1907." 



Character of line. 







km. 


1 


r* 


109 


2 


ISA 


186 


'A 


6B 


78 


4 


82 


169 


:> 


59 


116 


6 


16A 


388 


/ 


40I> 


233 


H 


81 


80 


9 


39A 


oOO 


10 


36C 


81 


11 


16B 


86 


12 


36H 


128 


13 


361 


196 


14 


65 


410 


lf» 


93 


354 


16 


87 


26 


17 


36B 


412 


18 


3,5C 


131 


19 


16D 


72 


20 


39C 


850 


21 


83 


113 


22 


42A 


260 


23 


54C 


87 


24 


64 


755 


2,') 


22E 


466 


26 


35D 


272 


27 


54B 


116 


28 


52A 


672 


29 


61A 


131 


30 


57 


978 


31 


40C 


260 


32 


58 


2 315 


33 


51B 


181 


34 


41A 


430 


35 


91 


251 


36 


lA 


383 


37 


66 


616 


38 


18B 


186 


39 


18C 


183 


40 


40B 


382 


41 


79 


158 


42 


37E 


40 


43 


92 


287 


44 


77 


272 


45 


85 


243 


46 


36J 


50 


47 


61 


893 


48 


63 


478 


49 


28 


330 


50 


75 


111 


51 


62 


720 


52 


43B 


131 


53 


50 


260 


54 


31 


275 


55 


16C 


86 


56 


6C 


40 


57 


78 


222 


W 


6D 


89 


59 


39D 


224 


60 


33B 


68 


61 


38B 


105 


62 


47J 


18 


63 


19 


287 


64 


43K 


154 


a5 


24 


198 


66 


8A 


147 


67 


IIA 


79 


68 


37C 


170 


69 


33A 


541 


70 


9 


197 


71 


84 


122 


72 


441) 


93 


73 


76 


124 


74 


36D 


863 



+0.20 



-0.16 



+0.35 



-0.29 



+0.14 



-0.045 



+0.24 



-0.35 



mm. 


mm. 




0.000 . 




1899+ . 


-0.001 . 




Kng. 


-O.OOl . 




Eng. 


-0.003 . 




G. S. 19a'i+. 


-0.004 . 




1899+ . 


-0.005 


-0.001 


Eng., 1899 f. 


+0.005 


-0.065 


Water, Lake. 


-0.005 . 




G. S. 1905+. 


-0.005 


-0.015 


Water. 


+0.006 


+0.019 


1899+ . 


-0.006 


-0.008 


Eng., 1899+ . 


-0.007 


-0.013 


1899+ . 


-0.008 


-0.015 


1899+ . 


+0.009 


-0.012 


1899+ . 


+0.010 . 




G. 8. 1905+ . 


+0.012 . 




1899+ . 


-0.013 


-0.032 


1899+ . 


-0.016 


-0.063 


1899+ , Lake. 


-0.017 


-0.050 


1899+ . 


+0.017 


+0.049 


W'ater. 


+0.017 . 




G. S. 1905+. 


+0.017 


-0.009 


Water, Lake. 


+0.017 


-0.007 


1899+ . 


-0.019 


-0.008 


1899+ . 


+0.021 . 




1899+ . 


-0.021 


-0.073 


1899+ . 


+0.022 


+0.006 


1899+ . 


-0.022 


-0.030 


Lake, Eng. Wye., Water. 


-0.023 


-0.002 


Lake. 


-0.024 . 




1899+ . 


+0.025 


+0.014 


Waaler. 


+0.025 . 




1899+ . 


-0.025 


-0.011 


Lake. 


+0.026 


+0.020 


Water, Eng. Wye. 


-0.027 


+0.074 


Eng. 


-0.028 . 




Eng. 


-0.029 


-0.043 


1899+ . 


+0.029 . 




Eng. 


-0.030 . 




Eng. 


-0.032 


-0.040 


Water. 


+0.033 . 




1899- . 


+0.035 


+0.090 


Eng. Wye. 


+0.037 


-0. 181 


Eng. 


+ 0.038 . 




Eng. Wy&. 


+0.040 


-0. 25 


B. & 0. 


+0.044 


+0.052 


Gcol. 


-0.048 . 




1899+ , Eng. 


+0.052 


+0.11 


Eng. 


-0.0,)2 


-l.l 


Eng. 


+0. 0.Vi 


+0.68 


Eng. Wye. 
Water, Eng. 


-0.0.'i6 


-0.11 


+0.057 


+0.082 


Gcol. 


+0.a57 . 




1899- . 


-0.060 


-0.068 


Eng. 


+0.062 


+0.034 


Eng. 


+0,062 . 




Eng. 


+0.063 


+0.a')5 


Eng. Wye. 


-0.003 . 




Eng. 


+0.06,') 


-6.08.^ 


Eng. 


+ 0.073 


+0. 032 


Eng. 


+0.079 


+0.11 


Lake. 


+0.083 . 




B. &0., 1899+. 


-0.087 . 




Eng. 


-0.087 


-0.15 


Gcol. 


+0.091 


+0.14 


1899- . 


-0.092 . 




Eng. 


-0.10 . 




Eng. 


-0.11 . 




1899- . 


+0.11 


+0.10 


Eng. 


+0.11 




Eng. 


+0. 12 




Eng. Wye. 


-0.12 


-0.27 


Geol. 


+0.16 . 




Eng. Wye. 


+0.10 


+6. i5 


Geol. 



♦ If no entry is made in this column, the adopted value la the same as the ad justed. 
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Table 3. — Corrections to differences of elevation — Continued. 
[Corrections In milllmeten per kilometer.] 



Serial 
No. 



Equa- 
Uon. 



i 



Length. 



Additional Total 



Total 



System- correction, | correction, eoJt^on 
atic adjust- 1 adjust- , ®2dSJSd° 

oonectlon. mentof ment of ! ,Sfe» 
1907. 1907. ^^^• 



Character of line. 



5D.. 
7B.. 
78... 
53... 
45B. 
13A. 
43C. 



82 I 25. 

83 60. 

84 I 4B . . 

85 I 27. . . 

86 I 40A. 

87 ' SB . . 

88 6A.. 



90 7C. 



91 : 471.. 

92 71... 

93 47F. 

94 I 22A. 
96 I 5C.. 

96 43D. 

97 221.. 

98 43G. 



99 i 
100 ; 
101 
102 



I I 15. 

I ; 80... 

, 10... 

22n. 

103 74... 

104 43F. 

105 46B. 

106 I 45A. 

107 12A. 

108 , 47H. 

109 47C.. 

110 ! 17... 

111 I 7A.. 

112 1 90... 

113 ; 470. 

114 I 44A. 

115 , 44E. 

116 ! 86... 

117 55... 

118 35E. 

119 I 48... 

120 I 360. 

121 47D. 

122 36F.. 

123 14 A. 

124 20. . . 

125 44C. 



126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 



142 
143 
144 
145 
146 
147 
148 



47B. 
22F. 
43 A. 



22J 



44F. 
22B. 
67... 
44B. 
16... 



140 I 49B. 

141 I 21. 



30... 
23... 
34... 
32... 
36F. 
70... 
72... 



km. , 
67 1 


mm. 


mm. 


106 ; 


74 1 


320 ' 


271 


301 1 


233 


306 . 


479 


116 : .' 


245 ' 


568 . : 


140 i 


61 


373 


56 • 


96 


127 1 


69 


23 
315 


+0.69 


-0.45 


94 1 


141 
202 .. 


+0.28 


-0.53 


312 
158 
34 -. 


+0.87 
+0.42 


-1.1 
-0.69 


585 

207 |.. 


-0.14 


-0.15 


99 i. .. . 


201 


382 : ' 


217 
48 .. 


+0.64 ! 


-0.30 


50 j 

181 1 

15 


+0.092 
+0.71 ' 


-0.46 
-0.33 


108 1 


89 1 


166 1 , 


78 ' 


71 I 


293 ' 


329 
119 1 
671 ... 


+0.37 

+0.87 


+0.16 
-0.33 


90 ! 


120 ' 



62 
205 

94 
239 
142 
117 
244 

94 
150 

75 
116 

86 
314 

48 
151 
137 

13 
265 

45 
104 
194 

85 

48 
103 



+0.26 
+0.67 



+0.27 
+0.21 
-0.29 



+0.16 



+0.49 
+0.51 



+1.1 

+0.29 

+0.093 

+0.64 

+1.4 

+0.97 

+0.80 

+0.24 , 

+1.1 

+0.46 



+0.50 
-1.5 



-1,1 ' 
-1.1 
-0.61 I 



+0.89 1 



-1.7 
+0.69 I 



+0.24 
+1.16 ■ 
-1.6 
+0.87 I 
+0.26 ' 
+0.69 I 
+0.93 I 
+1.6 I 
+0.92 ' 
+1.7 



mm. 
+0.17 
-0.18 
+0.18 
+0.19 
+0.19 
-0.19 
+0.19 
-0.20 
-0.20 
-0.20 
+0.21 
+0.21 
+0.21 
+0.22 
+0.22 
-0.22 
+0.22 
+0.22 
+0.22 
+0.24 
+0.24 
-0.26 
-0.26 
-0.26 
-0.26 
-0.27 
+0.28 
-0.29 
-0.29 
-0.31 
+0.33 
+0.33 
+0.34 
-0.34 
-0.37 
+0.38 
-0.39 
-0.43 
+0.45 
-0.46 
-0.46 
+0.50 
-0.52 
+0.53 
+0.55 
-0.58 
+0.63 
-0.64 
+0.76 
-0.81 
-0.82 
-0.83 
-0.85 
-0.90 
+0.92 
-0.97 
+1.0 
+1.1 
-1.1 
-1.2 
+1.2 
-1.3 
+1.4 
+1.4 
-1.5 
+1.5 
+1.6 
+1.7 
+1.7 
+1.8 
+2.1 
+2.2 
-2.5 
-2.7 



-1.4 
+0.20 
+0.22 I 

"+6."i6" 

-0.23 I 



+0.073 
+0.19 



+0.021 

"+6.77'* 
-6.16" 



-0.27 
-0.23 
-0.28 



-0.66 I 
-0.36 ' 
+0.68 
+0.15 

-Li'l 



Eng. 

Eng. 

B.«kO. 

VanO. 

P. R. R., Geol. 

Eng. 

Oeol., Water. 

Eng. 

Eng. 

Eng. 

Eng. 

Lake, Water. 

Eng. 

Eng. 

Water, Geol., B. & O. 

Eng. 

B.dcO. 

B. & O. 

B. & O. 

1899- . 

Eng. 

Geol. 

1809- . 

Geol., Lake. 

1899- . • 

1899- . 

Eng. 

1899- . 

1899+, B. & O. 

Geol. 

Geol. 

P. R. R. 



— 0.4i 
-0.50 
+0.53 
-0.52 
+0.53 



&0. 



1899-, Eng. 

B.&O. 

1899- . 

1899- . 

Eng. 

1899+,B 

B. &6. 

Water, Geol. 

Geol. 

B. &0. 

Geol. 

1899-. 

1899-. 

0.67 I Geol. 

B. & O. 

Geol. 

1899-. - 

1899- . 

Geol. 

1899- . 

1899- . 

1899- . 

Geol., Water. 

B. &0. 

1899- . 

P. R. R. 

Geol. 

1899- . 



-0.64 



-0.72 
-0.99 



+1.0 



-0.74 



-1.0 

+ 1.4 



-1.4 
+1.2 



+1.5 I 

■+2.0'"" 
+2.2 I 

i 



Geol. 
1899- . 
1899- . 
1899- . 
1899- . 
1899- . 
1899- . 
1899- . 
1899- . 
1899- . 
1899- . 
B. AG. 
B.dcO. 



* If no entry is made in this column, the adopted value Is the same as the adjusted. 
66288—09 6 
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ELEVATIONS. 

The elevations in the following list supersede the elevations for the same bench 
marks published in Appendix 3, Report for 1903. The elevations of all bench marks 
not given in the following list are given in Appendix 3, Report for 1903. The index 
is meant to be a guide not only to the pages where the elevations and descriptions 
may be found, but to show definitely from which publications the elevations should 
be taken. 

Nearly 3 000 of the elevations of bench marks published in 1903 are not changed. 
For the convenience of those who wish the information in that form, there is given 
below a list of the pages of Appendix 3, Report for 1903, where these elevations appear. 
All elevations on the page are imchanged unless otherwise stated. 

Pages of Appendix S^ Report for 1903, upon which unchanged elevaHons appear. 

Page. 
456. 

457, first three bench marks. 
459, from K, at St. Louis to XXVIII at Jefferson City, Mo., both inclusive. 

463, 1} at Biloxi, Miss., and following. 

464, to and including P. B. M. 2 at Cairo, 111. 

468, four bench marks at Washington, D. 0.; at Richmond, Va., and following. 

469, to and including B. M. Transit at Cedar Keys, Fla. 

470, B. M. a at Annapolis, Md., and following. 

471, all at Washington, D. C. 

477, P. B. M. 1 at Birmingham, Ala., and following. 
478. 

479, to and including P. B. M. 6 at Demopolis, Ala. 

480, P. B. M. 1 near Grafton, 111., and following, except P. B. M. 3 at Grafton, which has 
been moved. 

481, to and including P. B. M. 66, near Cairo, 111. 

483, P. B. M. 99, at Chicago, lU., to P. B. M. XIII, except B. M. VI and B. M. VII. 

500, 3 bench marks at and near Columbia Bottom. 

501-505. 

526, A at Newx>ort, Ky., and following. 

527-554. 

555, to and including D. W. Castleton 5, near Castleton, N. Y. 

558, 598 D at Dunkirk, N. Y., and following. 

559. 

560, to and including P. R. R. 100 at Pittsburg, Pa. 

561, P. R. R. 88 at Braddock, and following. 
562-^567. 

568, to and including Bridge 44, near New Berlin, Ohio. 

573, H at Fruitland, Tex., and following. 

574, first 5 bench marks at Fort Worth and M, at Fort Worth and following. 

575, to and including W4 at Holland, Tex. 
580, 6 bench marks at Fort Hamilton. 

Pages 568, after Monaca, Pa., 569, 570, and 571, to Lima, Ohio, are now rejected. 

In deriving the adopted elevations of the following list the same methods have 
been followed as were set forth on page 451 of Appendix 8, Report for 1899. The 
local differences of elevation as adopted, shown on pages 58 to 64 of this pub- 
lication, have been preserved unchanged. The adopted elevations of the jxmction 



Digitized by 

1 



Google 



PRECISE LEVELING IK THE UNITED STATES, 1903-1907. 



83 



points are shown on page 75, and in general the adoption of an elevation for each 
junction point fixes the elevations for a group of bench marks around it in accordance 
with the preceding sentence. 

The elevations being thus fixed at each end of every line which forms a link in 
the level net, for intermediate points the corrections to the observed elevations have 
been interpolated between end points on the supposition that the correction varies 
at a uniform rate in millimeters per kilometer along the line except in two classes of 
caseS; viz, first, if a line is composed of two classes of leveling which have been weighted 
differently, as indicated on page 72, the corrections have been supposed to vary 
on each part of the line at different rates in accordance with the assigned weights; 
second, if a bench mark is common to two or more lines between fixed points — as, for 
example, certain bench marks between Washington and Richmond which were con- 
nected with both the line of 1 883-84 and of 1 895 — a mean or weighted mean of the two 
corrected elevations is taken as the adopted elevation. Such bench marks common 
to two lines serve to break both of them into sections, each of which, if it contains 
any intermediate bench marks, is treated as a link having fixed ends in deriving the 
elevations of these bench marks. 

On each line which is a spur from the level net, or, in other words, is connected 
with it at one end only, a constant correction has been applied to the observed ele- 
vations equal to the correction applied at the origin of the spur. 

The elevations are given in the following list, to tenths of millimeters. This does 
not imply that the tenths are known. For bench marks not more than 2 kilometers 
apart the difference of elevation is uncertain in the millimeters and tenths; for those 
which are froni 2 to 200 kilometers apart the centimeters are also uncertain, and for 
greater distances there may be in some cases an uncertainty in the decimeters. 
Similarly, the uncertainty in the absolute elevations varies with the distance from 
the nearest tidal connection. 

For the convenience of those who may wish to compare the elevations here 
given with others which are expressed in feet, or vice versa, the following conversion 
table is here inserted : 



Meters. 



Feet 



I 
Feet. Meters. 



1 


3.280633 


~i 


0.3048006 


2 


6.6616e7 


2 


0.6096012 


3 


9.M2!m 


3 1 


0. 9144018 


4 


13.123333 




1.2192024 


5 


16.404167 ; 




1.6240030 


6 


19.6&5000 




1.8288037 


7 


22.905833 




2.1336043 


8 


26.246667 < 


8 1 


2.4384049 


9 


29.527500 


9 


2.7432055 


10 


32.806333 


10 . 


3.0480061 



/ 

/ 
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Corrected elevations of permanent bench marhs. 



Place. 



Designation of bench 
mark. 



Hunters Point, N. Y B, M. 

Near Metuchen, N.J No. IX. . 

South Plalnfleld, N. J No. X.. 

Near Bound Brook, N. J . . No. XI . 

Near New Market, N. J. . . . ' No. XII 

Bound Brook, N. J ■ No. XIII... 

SomerviUe, N. J No. XIV.... 

Do I G 

North Branch, N.J i No. XV 

Near Annandale, N.J No. XVI..., 

Near Bloomsbury, N.J No. XVII... 

Near Phlllipsburg, N. J . . . . No. XVIII. . 
Easton, Fa No. XIX.... 

Do I No. XX 

Do I H 

AUentown, Pa. I 

Near AUentown, Pa No. XXI. . . 

Near Macungle, Pa No. XXII.., 

Near Shamrock, Pa. , No. XXIII. 

Reading, Pa J. 

Near Robesonla, Pa 

Near Womelsdorf, Pa.. . 
Lebanon, Pa 

Do 

Near Annvllle, Pa 

Near Beaver, Fa 

Harrlsburg, Pa 

Do 

Carlisle, Pa 

Shippensburg, Pa 

Chambersburg, Pa 

Greencastle, Pa 

Hagerstown, Md 

Near Hagerstown, Md. . 

Do 

Near Williamsport, Md 

Do 

WiUiamsport, Md 

NearWimamsport,Md. 

Do 

Do 

Near Cherry Run, Md. . 
Near Hancock, Md 

Do 

Hancock, Md 

Near Hancock, Md 

Do 

Do i 

Near Little Orleans, Md . . .> 

Little Orleans, Md 

Near Little Orleans, Md . . . , 

Do 

Do 

Near Oldtown, Md 

Near Cumberland, Md 

Cumberland, Md 

Near Cumberland, Md 

Do .^.... 

Near Keyser, W. Va. 

Bloomington, Md 

Near Bloomington. Md. . , 

Near Deer Park, Md 

Near Oakland, Md 

Do 

Do 

Near Hutton, Md 

Near Cranberry Summit, 
W.Va. 

Do 

Amblersburg, W . Va 

Rowlesburg, w. Va 

Near Rowlesburg, W . Va. , 

Near Grafton. W.Va 

Grafton, W.Va , 

Near Grafton, W.Va ' 

Near Bridgeport, W. Va. . . . 1 
Near West Union, W. Va . .1 

West Union, W.Va I 

Near West Union, W. Va . .1 



No. XXIV.., 

No. XXV 

No. XXVI... 

K 

No. XXVIL. 

No. xxvm. 

No. XXIX... 

L 

M 

No. XXX.... 

N 

No. XXXL.. 

A 

No. I 

No.II 

No. IV 

No.V 

B 

C 

No. VI 

D 

No. VII 

E 

No. VIII 

F 

No. IX 

G 

No.X 

No. XI 

No. XII 

No.xm 

H 

No. XIV 

No. XV 

No. XVI 

I. 



No. xvn... 

No. XVIIL. 

J 

No. XX 

No. XXV... 
No. XXIII., 
No. XXII... 
No. XXL... 

K 

No. XXIV.. 
NO.XXVL. 



No. XXVIL.. 
L 

No. xxvm. . 

No. XXIX.... 
No. XXX.... 

M 

No. XXXL... 
No. XXXII... 
No. XXXIIL. 

N 

No. XXXIV.. 



Corrected ! 
elevation. 



meters. 
3.4950 
36.4910 
19.4604 
9.8973 
14.9856 
10.8912 
24.9333 
27.8233 
25.8718 
108.2429 
99.4429 
80.1706 
65.3588 
10&8874 
110.8089 
97.9050 
90.1897 
ft6.9604 
129.3335 
80.4680 
13L8826 
147.3232 
144.6513 
14L9623 
123.5087 
112.0629 
108.7402 
112.0339 
144.2031 
199.2696 
189.1056 
;79.3464 
168.2605 
171.7790 
176.9417 
150.7266 
136.3170 
109.0427 
113.2730 
113. 1903 
123.2130 
123.5886 
123.3293 
127. 4749 
128.2339 
130.1720 
135.2736 
137.6531 
139.6397 
140. 1122 
142.5252 
150.0559 
162.2627 
164.7120 
179.1239 
190. 1244 
197.3259 
211. 5291 
244. 7011 
307.3909 
693.3052 
748.5777 
732.8395 
724.9270 
724.0593 
741.9893 
756.1592 

747. 5541 
494.8938 
426.8224 
523.3291 
311.9558 
303.6738 
329. 8212 
298.4408 
243.7785 
245.2057 
244.5928 



Place. 



Designation of bench {Corrected 
mark. elevation. 

I 



ComwaIl,W.Va 

Near Cairo, W. Va 

Petroleum, W. Va 

Near Petroleum, W. Va. . . . 

Near Parkersburg, W. Va. . 

Parkersburg, W. Va i 

Belpre, Ohio 

Little Hocking, Ohio ' 

Near Coolville, Ohio 

Do ; 

Near Stewart, Ohio 

Do 

Near Guysville, Ohio 

Do I 

I Near Canaan ville, Ohio — 

I Do 

■ Athens, Ohio 

Do 

Moonvllle, Ohio 

, Near Zaleski, Ohio 

Near Hamden, Ohio 

, Near Londonderry, Ohio . . 

Near Schooley, Ohio 

i ChlUicothe, Ohio 

' Near Musselmans Jet., Ohio. 

1 Do 

, Near Lyndon, Ohio 

,; MartinsviUe, Ohio 

. Near Clinton Valley, Ohio. 
J Near Loveland, Ohio 

Loveland, Ohio 

Near Remington, Ohio 

Near Cummmsville, Ohio. . 

Cincinnati, Ohio , 

Do 

Do ' 

Near Delhi, Ohio 

Near Lawrenoeburg, Ind . . . 

Lawrenceburg, Ind. 

I Near Cochran, Ind ' 

I Near Delaware, Ind 

Near North Vernon, Ind. . . I 

Near Medora, Ind i 

Near Fort RItner, Ind 

Near Scottville, Ind 

I MltcheU,Ind 

, West Shoals, Ind 

I Washington, Ind 

Vincennes, Ind 

Do 

Olney, ni 

Do 

' Near Clay City, ni 

I Flora, lU 

Near luka, 111 

Salem, lU 

OdIn,IU 

Near Sandoval. HI 

Near Collins, III 

Near Carlyle, 111 

Carlyle,!!! 

Near Aviston, 111 

I/ebanon, 111 

Near Caseyville, 111 

Near East St. Louis, 111.. . . ! 

East St. Louis, lU 

St. Louis, Mo 

Do 



meteri. 

No. XXXV 21L3980 

No. XXXVI ' 208.9885 

No. XXXVII 212. 3433 

No. XXXVIII ' 211. 1976 

No. XXXIX 185. 0917 

O 187.6390 

No.XL 189.2904 

No. XLI 190.0121 

No. XLII 193.0217 

No. XLIII 184.7558 

No. XLVIII 187.6582 

No. XLVII 187.8851 

No. XLIV 188.1670 

No. XLV 189.6522 

No. XLVI 190.1247 

No. XLIX 192.1235 

No. L 197. 8670 

P 199.9811 

No. LI 217.0669 

No. LII 217.7203 

No, LIII 215.2492 

No, LIV 183.0747 

No. LV 200.4285 

194.4632 

0. LVI 213.2525 

No, LVII 217.0747 

No. LVIII 277.8778 

No.LIX.r 322.0562 

No. LX ^ 301.7670 

No. LXI 21L2037 

R in.3580 

No. LXII 180.0947 

No. LXIIl 154.3687 

No. LXIV 150.8206 

S 160.7180 

T or City B. M. No. 1 . . 166. 5849 

No, LXV Destroyed 

No. LXVi: 147.0438 

U 148.1154 

No. LXVII : 150.4423 

No. LXVIII ' 282,8577 

No. LXIX 208.7748 

V 162.8065 

No. LXX 169.0641 

W 167.1176 

X 209.4328 

Y 159.2029 

Z 165.2943 

A, 132.3163 

No.l 13L12I1 

B, I 148.1688 

No.II 146.4290 

No.III 130.6559 

C| 149.2996 

No. IV 143.6413 

Dt I 165.9112 

No.V I 160.8293 

No. VI I 148.9400 

No. VII I 138.1848 

El i 133.7977 

Fj 142.8180 

No. VIII 137.9714 

Ga , 139.4436 

No. IX 137.0979 

H, 158.9992 

la 128.1791 

J« 128.1814 

*K| 126.1776 



I 



NearCole.Mo No. XXIX 169,8080 

Scott,Mo No,XXX 177.1298 

Elston,Mo ' No.XXXI 213.1941 

Centertown, Mo No. XXXII 261.2173 

Do M. P. R. R. No. 114... 259.0199 

CallfomIa,Mo No. XXXIII 267.1638 

Do M. P. R. R. No. 122... 271.1734 

, Clarksburg, Mo i No. XXXIV i 275.8022 

I Tipton, Mo 1 No. XXXV I 282.1208 



* Known also as St. Louis Directrix. 
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Place. 



Designation of bench 
mark. 



Fortiina, Mo , 

Near Versailles, Mo ... . 

Do 

Near Syracuse, Mo 

NearOtterville, Mo... 

Do 

Near Smithton, Mo . . . 

Near Sedalia, Mo 

Sedalia, Mo 

Near Sedalia, Mo 

Lamonte, Mo 

Knobnoster, Mo 

Near Knobnoster, Mo. 

Montserrat, Mo 

Warrensburg, Mo 

Do 

Center View, Mo 

Holden, Mo 

Near Holden, Mo 



No.14 

Versailles North Base 

Hunter ^ 

No. XXX VI. 



Kingsville, Mo 

Near Strasburg, Mo 

Pleasant HiU, Mo 

Near Pleasant Hill, Mo 

Do 

Near Greenwood, Mo 

Do 

Lees Summit, Mo 

Near Little Blue, Mo 

Near Independence, Mo . . . 
Independence, Mo 

Near Big Blue River", Mo .* . 
Kansas City, Mo 

Do 

Do 

Do 

Do 

Kansas Citv, Kans 

Argentine, Kans 

Near Uolliday, Kans 

Do 

Do 

Near Cedar Junction, Kans .j 

Near Desoto, Kans 

Desoto, Kans 

Near Weaver, Kans ' 

Near Eudora, Kans 

Lawrence, Kans I 

Do I 

Near Club House, Kans — 
Near Lecompton, Kans 

Do I 

Near Grover, Kans ' 

Near Tocumseh, Kans 

Topeka, Kans 

Do I 

Do 

Do 

Silver Lake, Kans i 

Near Rossville, Kans ' 

St. Marys, Kans 

Near Belvue, Kans I 

Wamego, Kans ' 

St. George, Kans 

Manhattan, Kans < 

Ogden, Kans 

Fort Riley. Kans ' 

Junction City, Kans ; 

Near Chapman, Kans I 

Chapman, Kans 




No. XXXVII 

M. P. R. R. No. 143... 

No. XXXVIII 

M. P. R. R. No. 152... 

No. XXXIX 

No. XL 

No.XLI 

No.XLII 

M. P. R. R. No. 169... 

No.XLIII 

No.XLR' or Nonnal A 

No.XLV 

No.XLVI 

No. XLVII 

No. XLVIII or M. P. 
R. R. No. 188. 

No.XLIX 

No. L 

No. LI 

M. P. R. R. No.201...! 

No. LII 

M. P. R. R. No. 206... 

NcLIII I 

No.LIV ' 

No. LV 

No. LVI I 

No. LVII ' 

City Directrix 

No. LVIII I 

OldM.R.C.B.M.241.' 
OldM.R.C.B.M.243. 
OldM.R.C.B.M.244.; 
M.C.R.V.TopofCap.' 
OldM.R.C.B.M.245. 

No. LIX j 

No. LX ; 

No.LXI 

No. LXII I 

No. LXIII 



K 

L 

M 

B. M. Jennings.. 

O 

N 

P 



8.. 
T.. 
U.. 

v.. 

W. 
X.. 
Y.. 
Z.. 

Ai. 



Bavaria, Kans ; Ii 

Brookville, Kans ' Ji 

Near Terra Cotta, Kans. , . Ki 

Kanopolis, Kans Li 

Ellsworth, Kans ! Mi 

Do , Ni 

Do ! Water gauge B.M.. 



meters. 
295.7766 
322.4038 
3i9.57'<6 
281.7T23 
223.5762 
219.3314 
269.3200 
2?6.6457 
277.4805 
226.36?9 
264.4892 
246.9910 
226.9215 
243.4852 
267.8863 
269.6727 
266.0951 
L'60.4396 
244.4878 

279.9121 
255.5473 
261.3053 
260.7273 
260.0923 
280.3282 
280.3219 
315.8242 
240.2246 
310. 1773 
320.6280 
320.1120 
228.1637 
228.2530 
230.3042 
230. 1447 
♦228.7956 
227.5231 
228.3744 
229.2778 
231.8842 
233.0683 
233.0889 
238.5052 
240.9929 
243.4335 
243.9091 
247.3426 
252.0127 
249.2952 
252.9322 
257.1880 
268.1187 
261.5481 
264.0926 
270.9176 
283.2185 
284.5609 
269.3143 
279.0259 
283.5217 
294.5140 
293.2311 
302.2889 
306.0634 
307.0024 
322.8389 
326.3595 
329.5044 
337.6456 
341. 1600 



388.7649 
414.5323 
441. 1316 
483 4536 
469. 7150 
469.6146 
464.7638 



Designation of bench Corrected 
mark. elevation. 



Wilson, Kans 

Do 

Dorrance, Kans 

Bunker Hill, Kans 

Do 

Near Homer, Kans 

Near Russell, Kans 

Russell, Kans 

Gorham, Kans 

Walker, Kans 

Victoria, Kans 

Hays, Kans 

EUis.Kans 

Do 

Do 

Ogallah, Kans 

Wakeeney, Kans 

CoUyer, Kans 

Quinter, Kans 

Buffalo Park, Kans 

Grainfleld, Kans 

Grinnell, Kans 

Oakley, Kans 

Monument, Kans 

Near Page City, Kans . . . 

Winona, Kans 

McAllister, Kans 

Turkey Creek, Kans 

Wallace, Kans 

Near Wallace, Kans 

Sharon Springs, Kans. . . 

Monotony, Kans 

Weskan, Kans 

Near Weskan, Kans 

Arapahoe, Colo 

Cheyenne Wells, Colo 

First View, Colo 

Kit Carson, Colo 

Near Wildhorse, Colo. . . . 

Aroya, Colo 

Boyero, Colo 

Mirage, Colo 

Hugo, Colo 

Do!l*'];!!!!!!!!!!;! 

Near Lake, Colo 

Lake, Colo 

Limon, Colo 

Do 

Do 

Resolis, Colo 

Mattison, Colo 

Ramah, Colo 

Calhan, Colo 

Peyton, Colo 

Falcon, Colo 

Do 

Elsmere, Colo 

Near Roswell, Colo 

Roswell, Colo 

Colorado Springs, Colo. . . 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Near Pike View, Colo... . 

Edgerton, Colo 

Near Husted, Colo 

Husted, Colo 

Monument, Colo 

Palmer Lake, Colo 

Near Palmer Lake, Colo. 

Greenland, Colo 

Larkspur, Colo 

Near Douglas, Colo 

Castle Rock, Colo 

Plateau, Colo 



Oi 

Pi 

§;:-.::::::::::::::::: 

Si or Bunker Hill A. - 
Tior Russell SE.Base 
RusseU NW.Base... 

Vi 

Vi 

Wi 

X, 

Yi 

Zi 

A, 

B, 

C 

D, 

Et 

F, 

G, 

Ht 

Ii 

Ji 

K, 

L, 

M, 

N, 

O, 

Pi 

g« 

R» 

Si 

Ti 

Ui 

A 

B 

C 

D 

E 

F 

G 

H 

I. 



J... 

I K.. 

L.. 

' N.. 
O.. 
P.. 
Q.. 
R.. 
8.. 
T.. 
U.. 

v.. 

! w. 

X.. 
Y.. 



Ai 

Bi 

CityB.M 

North Mast B.M. 
South Mast B.M. 

Nail B.M 

Reference B. M... 
V.C. Post B.M. . 

Ci 

Di 

El 

Fi 

Gi 

Hi 



Ji.. 
Ki. 
Li., 
Ml. 

Ni. 



meteri, 

516.2957 

516.6581 

528.0443 

669.0174 

570.2338 

573.2915 

560.9522 

558.9288 

584.4583 

503.6820 

587.7328 

609.2406 

647.4670 

646.6641 

646.44i8 

724.7068 

761.3847 

787.2584 

816.8919 

838.6749 

857.9262 

887.4682 

930.4638 

967. 1948 

963.7183 

1013.6756 

96L9399 

966.0940 

1010.2866 

1018H)642 

1063.0077 

1152.2197 

1167.3059 

1181.4783 

1223.3815 

1306.1294 

1395.8619 

1306.9273 

135L8322 

1390.8729 

1444.9089 

1484.3879 

1537.8403 

1638.2071 

16a8.2043 

1506.4716 

1615.9765 

1632.0507 

1639.0497 

1639. 0367 

1699.9761 

1764.8117 

1856. 7197 

1984. 1318 

2073.8533 

2063.9906 

2076.3962 

1957.0978 

1864.0128 

1853.2044 

1826. 0274 

1822.9516 

1822.6152 

1823.266 

1822.963 

1822.394 

1823.491 

182L996 

1894.8168 

1947. 1168 

1986.3886 

2007.1268 

2121.1869 

2202.2623 

2164. 0837 

2100.9358 

2035.6196 

1923.2077 

1890. 5346 

1832.7010 



■*This elevation has been destroyed. For present elevation see page 102. 
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Place. 



Designation of bench i Corrected ' 
mark. elevation. I 



Place. 



Sedalia, Colo Oi. 

Toluca, Colo Pi. 

Near Acequia, Colo ' Qi. 

Wolhurst, Colo Ri. 

Littleton, Colo Si.. 

Petersburg, Colo Ti. 



Denver, Colo. 

Do. 

Do. 

Do. 

Do. 



U,. 
Vi. 
W,. 
Xi. 



River Bend, Colo ! Ni. 

Godfrey, Colo Mt- 

Agate,Colo Li.. 

Iiowland, Colo : K%.. 

Deer Trail, Colo Ji.. 

Byers, Colo ' It.. 

Bennett, Colo Ht. 

Watkins, Colo , Gt. 

Near Magnolia, Colo Fi. 

Do ! E«. 

Magnolia, Colo Di. 

Near Denver, Colo Cj.. 

Denver, Colo Zi.. 

Jersey, Colo At. 

Do Bi. 



meters. . 
1780.0099 
1710.9596 I 
1677.6364 i 
1647.7243 ' 
1634.5365 
1609.8335 
1608.9706 ; 
1606.7233 
1609.0192 
1581.0623 I 
158a 4641 



1675. 1201 
1705.2054 
1664.3475 
1621.2069 
1579.9133 l; 
1585.3637 | 
1671.5023 !! 
1681.3357 li 
1672.5601 'l 
1646.9176 ;| 
1026.5250 I 
1606.8640 1 1 
1686.6077 I 
1584.8873 > 
1584.9233 



Designation of bench Corrected 
mark. elevation. 



Atkins, Arte 

Galla Creek, Ark 

Russellviiie; Ark 

Onita, Ark 

Near Onita, Ark 

Near MiU Creek, Ark. 

London, Ark 

Near Berlin, Ark 

KnoxviUe, Ark 

Lamar, Ark 

Near Clarksville, Ark. 

ClarksviUe, Ark 

Do 

Spadra, Ark 

Hartman, Ark 

Coal UIll, Ark 

Altus, Ark 

Oiark, Ark 

Poepping, Ark 

White Oak, Ark. 



Cairo, Dl 

Do 

Do 

Near Mound City Jet., 111. 
Mound City Junction, 111. 
Villa Ridge, m 

Do 

Near Villa Ridge, Bl No. XU. 

NearUllin,ni : No. 139 

Do i X| 

Anna,m i Wt 

Near Makanda, 111 Vs 

Carbondale, HI ■ T» 

Near De Soto, m U, 

Duquoin.ni Ra 

Near Radom, ni Si 

Near Ashley, 111 I Q« 

Near Richview, 111 P, 

Centralia,ni N, 

Near Centralia, m Ot 

Odin,m Ml 



P.B.M.3 

P.B.M.2 

P.B.M.l 

No. II 

No. I 

Zt 

Y|. 



99.7361 
97.3258 
96.9227 I 
99.7293 
98.1723 
117.6242 
115.9443 , 
104.5941 < 
102.3951 
102.8839 
191.8478 ! 
131.4888 
126.6920 -, 
117.6531 
140.9633 . 
162.3427 
170.3119 
165.8714 
160.7544 . 
143.6484 I 
161. 1896 



Arkansas City, Ark 

TiIlar,Ark 

Walnut Lake, Ark 

Vamer, Ark 

Noble Lake, Ark 

Pine Bluff, Ark 

Do 

Near Pine Bluff, Ark 

Redfield, Ark 

WriehtsviUe. Ark 

Near Wrightsville, Ark . . . 
Little Rock, Ark 

Do 

Do 

Do 

Argenta, Ark 

Near Little Rock, Ark . . . 

Marche, Ark 

Palarm, Ark 

May Flower, Ark 

Preston, Ark 

Conway, Ark 

Near Conway, Ark 

Near Menifee, Ark 

Menifee, Ark 

Plumervllle, Ark 

Morrillton, Ark 

Germantown, Ark 

BlackviUe, Ark 



F. 
H. 
I.. 



J 

K 

N 

L 

E 

D 

c: 

No. II 

No. I or 3.. 

A 

B 

O 

West Base. 

No. I 

No. II 

No. III.... 

No. IV 

No. V 

No. VI 

No. VII... 
No. VIII.. , 
No. IX.... 

No.X 

No. XI.... 
No. XII... 
No. XIII.. 



Near Mulberry, Ark 

Dver, Ark 

Alma. Ark 

VanBuren, Ark 

Do 

Do 

Do 

Fort Smith, Ark 

Do ' 

Near LUlie, Ark 

Near Rudy, Ark 

Near Lancaster, Ark 

Near Mountalnburg, Ark. 

Near Chester, Ark 

Chester, Ark 

Do 

Porter. Ark 

Near Winslow, Ark 

Do 

Brentwood, Ark 

Near Woolseys, Ark 

West Fork, Ark ' 

Greenland, Ark 

Fayetteville, Ark 

Johnson, Ark 

Sprinfdale, Ark 

Lowell, Ark 

Rogers, Ark 

Avoca, Ark 

Brlghtwatcr, Ark 

Garfield, Ark 

Sellgman, Mo 

Washburn, Mo 

Exeter, Mo i 

Purdy, Mo 

Monett, Mo 

Pierce City, Mo 

Wentworth, Mo 

Sarcoxie, Mo 

Reeds, Mo | 

Carthage, Mo I 

Near Carthage, Mo ! 

Do ! 

Do 

Jasper, Mo | 

Boston, Mo ( 

Near Boston, Mo 

Do 

Lamar, Mo 

Near Lamar, Mo 

Irwin, Mo 

Sheldon, Mo 

MUo,Mo 

Nevada, Mo 1 

Near Uorton, Mo 

Horton, Mo | 

Near Arthur, Mo 

RIchHiU,Mo 

Do 

Near Rich niU. Mo 

Near Butler. Mo 

Butler, Mo 



metert. 

No.XIV I 106.6465 

No.XV 113.3244 

NO.XVI 106.9185 

No. XVII , 108.6146 

No. XVIII I 100.0021 

No.XIX 99.4176 

No. XX I 115.9316 

No. XXI ; 103.1984 

No. XXII 120.6667 

No.XXIII 125.3392 

No. XXIV I 114.6881 

No. XXV 112.7626 

No. XXVI 112.3716 

No. XXVII 116.2932 

No. XXVIU 123.9839 

No. XXIX 144.6890 

No. XXX I 165.6420 

No. XXXI 122.0446 

No. XXXII 116.9114 

NO.XXXIII 120.9655 

No. XXXIV 117.3918 

No. XXXV 130.9705 

No. XXX VI , 132.7619 

No. XXXVII 126.3907 

No. XXXVIII 126.4476 

No. XXXIX 126.4404 

NO.XL ' 126.3970 

No. XLI 136.5967 

No. XLII 130.8053 

No. XLIII 141.1671 

No. XLIV 163.6491 

No. XLV 185.5040 

No. XLVI 211.6920 

No. XLVII 249.8690 

No. XLVIII 267.6375 

No. XLIX 266.5017 

NO.CXXVIII 331.0691 

No.CXXVII 672.0608 

No.CXXVI 631.3241 

No. CXXV 454.4139 

No. CXXIV 419.6893 

No. CXXIII 411.9454 

No. CXXII 380.7762 

No.CXXI 443.2392 

No.CXX 364.1219 

No.CXIX 406.2681 

No.CXVIII 409.5438 

No.CXVII , 421.6241 

No.CXVI I 416.1426 

No.CXV 386.0506 

NO.CXIV 463.6741 

No.CXIIl 470.2623 

No.CXII 449.6612 

NO.CXI 475.7888 

No.CX 453.1326 

NO.C1X 396.9967 

NO.CVII 366.6601 

NO.CVI ; 373.6666 

No.CV 332.1081 

No.CIV , 343.7961 

No.CIII 287.1223 

No.CII 288.6411 

No.CI 294.3830 

No.C 280.8383 

No. XCIX 289.2349 

No. XCVIII 287.8326 

No. XCVII 283.8822 

No. XCVI 283.8814 

No. XC V 298. 7661 

No. XCIV 288.3535 

No. XCIII 296.9516 

No. XCII 281.9266 

No. XCI 268.1046 

No. XC 262.8993 

No. LXXXIX , 228.1718 

No. LXXXVIII 236. 7270 

No. LXXXVII , 228.8566 

No. LXXXVI 246. 6741 

No. LXXXV : 246.6680 

No. LXXXIV 231. 8044 

No. LXXXIII 231.6378 

No. LXXXII 264. 0126 
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Plaoe. 



Designation of bench 
mark. 



Passaic, Mo 

Adrian, Mo 

Near Archie, Mo 

Archie, Mo 

Near Archie, Mo 

Lone Tree. Mo 

Harrisonville, Mo 

Do 

Near Harrisonville, Mo 

Near Pleasant HUI. Mo. . . 



Klmpton, Mo 

Coleman, Mo 

Raymore, Mo 

Beiton. Mo 

Near Newlngton, Kans. 

Morse, Kans 

Olathe, Kans 

Do 

Do 

Near Holiiday, Kans... 



No. LXXXI... 
No. LXXX.... 
No. LXXIX... 
No. LXXVIII. 
No. LXXVII.. 
No. LXXVI... 
No. LXXV.... 
No. LXXIV... 

No. 43* 

Big Creek 



No. LXXm. 
No. LXXU.. 
No. LXXI... 
No. LXX.... 
No. LXIX... 

No. Lxvm. 

No. LXVU.. 
No. LXVI.., 
No. LXV.... 
No. LXIV... 



Delta,La 

Near Delta. La 

On Elcho Plantation, La. . 

On Duck Port Plantation, 
La. 

On Cabin Teele PL, La. . . . 

On River View Planta- 
tion, La. 

Near Millikens Bend, La... 

Near Omega, La 

Near Hendersons Ldg., La. 
Do 

Near Ingomar, Miss 

Do 

On Shlloh PiantaUon, Miss. 

Near Hays, Miss 

Near Tailoiah Ldg., Miss. . . 
Do 

On Ben Lomond Planta- 
tion. Miss. 

On Reserve Plantation, 
Miss. 

Near MayersviUe, Miss 

Do 

On Rlverdale Plantation, 
Miss. 

On Patanetto Plantation, 
Miss. 

Near Leota, Miss No. 65. 

Do No.e2. 

Near Lake Washington No. 60. 
Landing, Miss. 

On Longwood Plantation, No. 46 

Miss. I 

On Glenora Plantation, ! No. 42 

Miss. 

On Auburn Plantation, Miss No. 39 

Near Lake See, Miss No. 33 

Refuge, Miss No. 22 

On Refuge PlanUtion,Miss No. 19 

Warfield Point. Miss No. U 

Near Warfleld Point, Miss, j No. 8 

Near Greenville, Miss No. 5 

Do ; No. 2 

OreanviUe, Miss Greenville No. 1.. 

Georgetown, D. C I No. XI 

Great Falls, Md ! F 

Seneca, Md.. ' E 

Whites Ferry,"Md.'.".";;!!;!l ^o.V.'.'.V.'.V.V.V. 

Point of Rocks, Md D 

Weverton,Md ! C 

Near KeedysvlUe, Md ! B 



No. 215. 
No. 211. 
No. 207. 
No. 197. 

No. 188. 
No. 184. 

No. 179. 
No. 171. 
No. 162.. 
No. 161. 
No. 153. 
No. 150. 
No. 140. 
No. 137. 
No. 128. 
No. 124. 
No. 112. 

No. 105. 

No. 95.. 
No. 90.. 
No. 83.. 

No. 70. . 



Corrected 
elevation. 



meters. 

263.8847 

264.(5585 

243.0511 

255.3318 

243.7999 

268.1447 

276.5778 

280.1960 

809.6134 

260.3160 



809.1295 
310.4060 
836.9619 
337.4314 
26&4032 
833.6556 
315.7495 
815.87X 

287.9067 



28.0051 
27.8908 
29.9035 
29.7618 

30.1997 
28.9062 

29.8568 
29.5612 
31.1668 
30.3588 
8L9579 
32.2921 
33.9458 
32.4217 
82.53n 
3L9422 
33.4037 

33.1944 

34.2691 
83.9762 
816396 

818962 

36.8795 
36.7242 
36.0096 

86.6764 ^1 

86.7801 . 

36.3000 , 

37. 1663 i' 

38L7354 

39.9925 

39.5560' 

4a 0140 I 

89.3011 

40.5778 

40.U833 



0.6464 
50.7775 
60.4700 
63.1600 
168.3102 
J 76. 8157 
119.3492 



Place. 



Kleinston, Miss 

Vlcksburg, Miss 

Do 

Do 

Near Vlcksburg, Miss.. 

Do 

Newmans. Miss 

Bovina, Miss 

Near Bovina, Miss 

Do 

Smiths, Miss 

Edwards, Miss 

Near Edwards, Miss. . . 

Near Bolton, Miss 

Near CUnton, Miss 

Jackson, Miss 

Do 

Near Pearson, Miss 

Greenfield, Miss 

Brandon, If iss 

Rankin, Miss 

Pelahatchle, Miss 

Near Clarksburg, Miss. 

Morton, Miss 

Forest, Miss 

Lake, Miss 

Newton, Miss 

Hickory,Mlss 

Chunkey, Miss 

Near Chunkey, Miss. . . 

Graham, Miss 

Near Meridian. Miss... 



Designation of 
mark. 



Corrected 
elevation. 



A 

B. M. Cistern. 

C 

D 

E 

F 



n 

I. 



J... 
K.. 
L.. 
M.. 
N.. 
O.. 
P.. 
Q.. 
R.. 
S.. 
T.. 
U.. 
W. 
X.. 
Y.. 

z.. 

Ai. 
B,. 
C. 
Di. 
El. 
F,. 
Gi. 



I Chewaila. Tenn L.. 

Cypress Creek, Tenn M. 

Pocahontaft, Tenn N. 

Middleton, Tenn O. 

SauJsbury, Tenn P., 

Grand Junction, Tenn i R . 

La Grange, Tenn > I.. 

Do I K. 

Moscow, Tenn ! H. 

Wolf River. Tenn | O. 

Rossville, Tenn F., 

CoUierville, Tenn , E. 

Bailey, Tenn ' D. 

Germantown, Tenn i C. 

White, Tenn ' B. 

Buntyn, Tenn A. 

Memphis, Tenn 



P. B.M.Memphis.... 



Washington, D. C H. 

Do .....! I.. 



Mound, La 

CaUfomia,La 

Barnes, La 

TaUulah, La 

Do 

Near Lake One, La 

Suebec, La 
ear Quebec, La 

Dallas, La 

Waverly, La 

Near Bayou Macon, La. . 

Delhi, La 

Carpenter, La 

HoUy Ridee, La 

Rayville, La 

Do 

Near Rayville, La 

Girard, La 

Do 

Crew Lake, La 

Gordon, La 



P. B. M.2.. 
P. B. M. 3... 
P. B.M. 4.. 
P. B. M.5.. 
P. B.M. 6.. 
P. B.M. 7.. 
P. B.M. 8.. 
P. B.M. 9.. 
P. B. M. 10. 
P. B.M. 11. 
P. B. M. 12. 
P. B. M. 13. 
P. B. M. 14. 
P. B. M. 16. 
P. B.M. 16. 
P. B. M. 17. 
P. B. M. 18. 
P. B. M. 19. 
P. B.M. 20. 
P. B.M. 21. 
P. B. M. 23. 



meUn. 
28.7148 
59.0902 
62.8356 
60.3439 
76.0361 
80.1901 
100.0606 
75.89n 
46.5462 
32.2086 
41.1047 
68.9496 
52. 7811 
62.2671 
101.8004 
90.7469 
810322 
85.5706 
94.8711 
12L0293 
128.8637 
109.4168 
113. 3231 
138.6831 
140.7038 
137.7060 
129.3835 
99.3886 
95.0647 
90.8420 
913557 
11&6897 



125.9646 
117.2030 
122.1009 
125.2780 
165.5346 
177.4412 
162.6436 
162.6767 
107.0260 
103.0607 
915339 
117.9601 
109.0800 
115.6531 
95.9311 
91.7214 
80.6435 



1L3616 



25.4462 
26.9937 
218036 
2a 0877 
27.6918 
23.6685 
22.9806 
23.9224 
23.3359 
210452 
22.7288 
28.8544 
26.4424 
26.0183 
216926 
26.9220 
215012 
212495 
26.3915 
20.3690 
19.7103 



* No description is famished for No. 43, as it was only a temporary bendi mark, but its elevation is necessary as a Junction point. 

t Destroyed. 

i Destroyed. Reported 1908. 
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Plaoe. 



Designation of bench Ck)iT8cted 
mark. elevation. 



Monroe, La 

Do 

Do 

Do 

West Monroe, La. . 

GhAnl&re, La 

Calhoun, La 

Choiidrant, La 

Ruston, La 

NearRuston, La.. 



Do 

Allen Green, La 

Simsboro, La 

Arcadia, La 

Oibsland, La 

Taylor, La 

Near Dubberly, La. 



Dubberly, La 

Sibley, La 

Bayou Dorcheat, La 

Doyle, La 

Haughton, La 

Bodcau, La 

Shreveport, La 

Near Shreveport, La 

Shreveport, La 

Do 

Do 

Do 

Lotus Landing, La 

On Cash Plantation. La. . . 

Caspiana Landing, La 

On Campo Bello Planta- 
tion, La. 
On Bonner's Plantation, 
La. 

Near Howard, La 

Near Loggy Bayou, La 

Eastpolnt, La 

On Crichton's Plantation, 

La. 
Coushatta, La 

Do 

On Upper Brownsville 
Plantation, La. 

Near Old River, La 

Near Campti, La 

Near Willow, La 

Near Tiger Island, La 

St. Maurice, La 

Near Dunns Landing, La. . 

Near Montgomery, La 

Buxtons Landing, La 

Near Colfax, La 

Colfax, La 

Near Falrraount, La 

Boyce, La 

Near Rapides, La 

.\lexandrla. La 

Do 

Do 

Do 

Near Alexandria, La 

Near Grand Bend, La 

Near Jones Quarter Land- 
ing, La. 

Near Poland, La 

Near Egg Bend Ldg.. La.. 

Egg Bend Landing, La 

David Ferry, La 

Normands Landing, La. . . 

Do 

Near Barbin Landing, La. . 

MarksviUe, La 

Mansura, La 

Do 

MoreauvIUe, La 



P. B. M. 24. 
P. B. M. 25. 
P. B. M. 26. 
P. B. M. 27. 
P. B. M. 28. 
P. B. M. 29. 
P. B. M. 30. 
P. B. M. 32. 
P. B. M. 33. 
T. B. M. 72a=V. S. & 

P.R. R. 
V. 8. & P. R. R 
P. B. M. 34 
P. B. M. 35 
P. B. M. 36 
P. B. M. 37 
P. B. M. 38 
T.B.M.91a-V. H. & 

P. R. R. 
P. B.M.39... 
P. B. M. 40... 
P. B. M. 41... 
P. B. M. 42... 
P. B.M. 43... 
P. B. M. 44... 
P. B.M. 46... 
P. B.M. 47... 
T. B. M. 116a. 
Mark for barometer 
Bayou Pierre B. M. 
T.B.M.121-A148. 
P. B.M. 48... 
P. B.M. 49... 
P. B.M. 60... 
P. B.M. 51... 



P. B.M. 52... 

P. B.M. 53... 
P. B. M. 54. . . 
P. B.M. 65... 
P. B.M. 56... 

P. B.M. 67... 
P. B.M. 58... 
P. B.M. 59... 

P. B.M. 60... 

P. B.M. 61... 

P. B.M, 62... 

P. B.M. 63... 

P. B.M. 64... 

P. B.M. 65... 

P. B.M. 66... 

P. B.M. 67... 

P. B.M. 68... 

P. B.M. 69... 

P. B.M. 70... 

P. B.M. 71... 

P. B.M. 72... 

P. B.M. 73... 

P. B.M. 74... 

B. M. 3 (Merrill, 1871). 

B. M. 4 (Merrill, 1871). 

P. B.M. 75... 

P. B.M. 76... 

P. B. M. 77. . . 

P. B.M. 78... 

T. B. M. 23«A362. 

P. B.M. 79 

P. B.M. 80 

P.B.M.81 

P.B.M.82 

T. B.M. 53 

P. B.M. 83 

P. B.M. 84 

P.B.M.85 

P. B.M. 86 



meters. 
21.9144 
24.7266 
24.7754 
23. 8016 
23.1448 
27.4188 
50.5493 ! 
46. 5164 
95.9471 
74.4242 

73.6108 
100.7331 
97.7274 
112.5607 
73.8338 
66.6181 
81.9336 

78.0987 
67.6869 
43.0351 
68.1228 
72,2461 
62. 1721 
50.7386 
60.0293 
56.8450 
6a 7388 
55.4884 
51.1880 
48.1186 
46.4853 
45.2202 

43.9598 

43.1547 

43.8857 

♦43.2700 

42.0416 

40.3631 
40.7872 

38.5882 

36.9792 
t 36. 2499 
36.3232 
34.4222 
32.8635 
31.9658 
30.2658 
28. 1493 
26.4263 
29.3467 I 
28.8471 
26. 1913 
23.9311 
22. 4791 
21.6317 
24. 3120 
24.0498 
22.1087 
21.6797 I 
20. 2192 ' 

18.5551 ' 
19. 3732 ' 
1 18. 7503 
20.2290 
18. 7573 
18.8388 
24. 1793 
26.6752 
23.2926 
24.2872 
18.6680 , 



Place. 



Hamburg, La I 

Near Simmesport, La i 

Simmesport, La I 

Near Water Valley Ldg. , La 

Near Merrick, La 

Near Barbre Landing, La. . 

Do 

Do 

Near Smithland, La 



Designation of bench 
mark. 



Gonected 
elevation. 



P. B. 
P. B. 
P. B. 
P. B. 
P. B. 
P. B. 
P. B. 
P. B. 
M. R. 



M.87.. 

M.88.. 
M.89.. 
M.90.. 
M.91.. 
M.92.. 
M. 93. . 
M.94.. 
C. ^J». 



Delhi, La T. B. M. 1 

Near Pullaway Ldg., La. . P. B. M. Griffin 

Sunrise Landing, ua^ ' P. R. P. Newcomer. . 

Near CrowviUe, La P. B. M. Gray 



Albany Pt., La ^ P. B. M. 1. . . . 

Hendersons Mill, La | P. B. M. 2. . . . 

Mooringsport, La | P. B. M. 3 

Jeters Landing, La P. B. M. 4 



Monroe, La. 



Do. 



Logtown, La 

Blankston, La 

Near Waverly, La 

Near Rivcrton, La 

Do 

Riverton, La 

Columbia, La 

Near C-olumbia, La 

Gibsons Landing, La 

Coles Landing, La 

Cottlngham Landing, La. 

DanviUe, La 

Near Danville, La 

Stafford, La 

Catahoula Shoals, La 

Harrisonburg, La 

Do 

Do 

Trinity, La 

Jonesvllle, La 



Jones Bayou. La 

McClures Landing, La 

Eva, La 

Hardscramble Landing, La . 

Lums, La 

New Era, La 

Acme, La 

Near Acme, La 

Do 

Near Murreys Landing, La 
Barbin Landing, La 



Black River, La. 
Frogmore, La . . . 

Concordia. La 

Vldalla, La 

Do 

Do 

Natchez, Miss . . . 

Do 

Do 

Do 



Do. 



B. M. C (Burrowes, 

1883). 
B. M. D ( Burro wes, 

1883). 

P. B.M. 9 

P. B.M. 10 

T. B.M. 125 

P.B.M.ll 

Gauges. M. B.... 
GaugeB. M. A.... 

P. B.M. 12 

T. B.M. 137 

P. R.P.Gibson.. 

P. B.M. 13 

P. B.M. 14 

B.M.B 

B.M. A 

P.B.M.8 

P.B.M.7 

T.B.M.H 

B.M. V 

P.B.M.6 

P.B.M.5 

P. B.M. 4 



P. B.M. 5 a 

P.B.M.6a 

P. B.M. 7 a 

P. B.M. 8 a 

P.B.M.Oa 

P. B.M. 10a 

P. B.M. 11 a 

Discharge Jar 

P. B.M. 12 a....'. 
P. B.M. White.. 
P. B. M. Barbin. 



P.B.M.3 

P.B.M.2 

T.B.M.9 

M. R. C. Stone >?».... 

B.M. 1858 

B.M.C.H. Pedestal.. 

B.M.Polkl ! 

B.M. Polk2 1 

B.M. Polk3 

B.M. cor. of State and 

Broadway sts. ' 

B. M. No. 7 (Melvin, 

1879). 



Burke, La P. B.M. Burke 

Archibald, La I P. B. M. Archibald. 



metert. 
16.9721 
15.3909 
12.7835 
13.0106 
13.5769 
13.6509 
15. 1612 
15.3615 
14.1806 



29.4891 
26.6400 
28.1139 
23.0408 



68.0064 
74.5544 
65.8054 
60.1967 



24.7670 

24.6136 

21.7722 
19.6875 
2L7062 
19.3449 
23.6090 
17.2477 
18.7942 
18.2787 
18.7661 
18.6572 
17.7321 
1&4610 
18.3021 
17.2770 
17.6290 
18.4760 
20.6333 
24.1991 
16.4409 
16. 5610 



18.0566 
17. 0936 
16.4322 
16.6309 
16.0348 
15.9470 
15.4078 
15.5092 
15.0302 
16.6033 
17.6731 



16.7061 
17.2984 
19.7000 
17.7806 
19.6762 
20.3345 
23.4782 
25.1330 
12.3898 
59.4351 

65.8596 



23.1609 
23.5477 



♦ Reported destroyed. 



t Reported destroyed, 1892. 



{ Dostroyed. 
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Place. 



I Designation of bench 'corrected!! 
I mark. { elevation. , 



Place. 



Designation of bench 
mark. 



Corrected 
elevation. 



Mangham, La P. 

BIgCreek,La , P. 

Baskin, La P. 

Steelee Switch, La P. 

Winnsboro, La P. 

Eden, La i P. 

Gilbert, La ' P. 

Wisner, La P. 

Elam, La i P. 

Peck, La P. 

Near Peck, La | P. 

Near Florence, La P. 

Florence. La P. 

Copeland, La P. 

Kirks Ferry. La I P. 



Greenville, La 
Lee Bayou, La.. 

Clayton, La 

Cvpress City, La 

Ilelena, La 

Concordia, La. .. 
Do 



B.M. Mangham. . 
B.M. Big Creek. . 

B.M. Baskin 

B.M.Steele 

B. M. Winnsboro.. 

B.M.Eden 

B.M.Gilbert 

B. M. Wisner 

B.M. Elam 

B.M. Peck 

B.M. Newman... 

B. M. Chisum 

B.M. Florence 

B. M. Copeland... 

B.M. Kirk 

B.M.Tensas 

B. M. Lee Bayou. 

B.M. Clayton 

B. M. CA-press 

B. M. Helena 

B. M.Concordia... 
M.384 



Osbomes Ferry, La. 
New Light, La 



I P. R. P. Osborne 

. P. B.M. New Light. 



Alto, La P. R. P. 

Near Charlie ville. La P. B . M. 

Do P. A. P. 

Do P.R.P. 

Holly Grove Ldg., La P. R. P. 

Near Holly Grove, La P. R. P. 

Near Landemeau, La P.R.P. 

Do P.R.P. 

Near Boeuf River, La , P. R. P. 

Do P.R.P. 

Do P.R.P. 

Do ' P. R.P. 

Near Columbia, La , P.R.P. 

Do P.R.P. 

Do P.R.P 



Alto 

Harland 

Stokes 

Stokes 

Hatch 

Noble 2 

Elmore 

Doucier 

Harris 

Wheeler 

Herbert 

LaFourche... 

Columbia 

Wade 

Three Rivers. 



meters. 

22.8657 ' 

22.7036 

22.5995 

22. 1394 I 

22. 1109 I 

21.9672 

23.S222 

22.90S5 

22.1365 

22.9244 

21.8917 

21.9945 

22.1883 ; 

19.6552 ' 

19.9292 ; 

19.7858 

19.4536 

18.8284 

17.8863 I 

18.5439 

18.5234 

20.9115 ; 



23.9543 
21.9848 



22.6607 
22.6387 
22.1533 I 
22.2023 I 
21.5031 . 
20.7269 
20.3684 , 
20.9760 I 
19.9431 
19.9726 
19.1777 ! 
19.0079 
20.9551 : 
2L2885 
16.7154 



Camden, Ark 

Do 

Do 

Lester, Ark 

Chidester, Ark 

LiUle Missouri River, Ark. 

Whelen, Ark 

Gurdon, Ark 

Do 

Near Smith ton, Ark 

Curtis, Ark 

Gum Springs, Ark 

Arkadelphia, Ark 



I 



Do. 



Near Arkadeiptiia, Ark.. 
Do 



DaleviUe, Ark 

Donaldson, Ark 

Malvern, Ark 

Traskwood, Ark 

Saline River, Ark 

Benton, Ark 

Alexander, Ark 

Mabelvale, Ark 

Ensign, Ark 

Little Rock, Ark 

Do 

Do 

Do 

Do 

Do 



Do. 



Do. 
Do. 



Near Bayou Siord, La 

Bank Smith Place, La 

Rock Row Shoals, La 

Near Glendora, La 

ParkeviUe, La 

Near Mill Bayou, La 

Near Fishtrap Shoals, La. . 

Alabama Landing, La 

Frank Pierre Creek, La 

Near Shiloh ShoaLs, La 

Near Lake. Landing, Ark.. 
Near Bayou Lapile, .\rk. . . 
Near Ouachita belle Land- 
ing, Ark. 
Near Belle Point Ldg., Ark. 
Near Eutaw Shoals, Ark. . 

Near Jacks Island. Ark 

Carevville Landing, Ark... 
Pigeon Hill Landing. Ark. 
Near Fletchers Ldg., Ark.. 
Near Franklin Bavou, .\rk. 
Near Champa^ofle, Ark. . 
Champagnolle I^dg., Ark. . . 
V,\ Dorado Landing, Ark. . 
Near Smackover Cr'k, Ark. 

Leppards Camp. Ark 

Near Little Bav, Ark 

Near Beech Hfll, Ark 

Near Wahiut HiU, Ark.... 

Do 

Frenchport, Ark 

Do 

EUiott, Ark 

Camden, Ark 

Near Camden, .irk 



P. R. 
P. R. 
P.R. 
P. R. 
P.R. 
P. R. 
P.R. 
P.R. 
P.R. 
P.R. 
P.R. 
P.R. 
P. R. 



P. Pargoud 

P.Zeph 

P. Rock Row... 

P. Glendora 

P. ParkeviUe..., 

P. Cashill ' 

P. Fishtrap 

P. Alabama , 

P. Frank Pierre. 

P. Shiloh 

P.Lake 

P. Lapile 

P. Belle Point,. 



T. B 
P.R 
P.R. 
P.R 
P.R 
P.R 
P.R 
P. R 
P.R. 
P.R 
P.R. 
P.R 
P.R 
P.R 



P.R, 
P.R 
P.R 



P.^B 



M.39 

P. Eutaw 

P. Jacks Island. . 
P. Carey ville . . . 
P. Pigeon Hill,. 

P. Fletcher 

P. Franklin 

P. Bell Field . . . 
P. ChampagnoUe 
P. El Dorado... 
P. Smackover... 

P. Leppard i 

P. Little Bay... I 
P. Beet-hHiU...' 
P. Wahiut Hill. 

M.5 *.... 

P. Frenchport II I 
P. Frenchport I. 

P. EUiott 

B. M. A. . 
wens, 1890). 
M.Camden IV.. 



31.6034 
24.1833 
23.4547 
24.8319 , 
23.6637 i, 
21.8752 jl 
21.3023 I 
21.2923 I 
17.1314 i 
17.3810 
18.0963 ' 
18.8178 ' 
19.6084 j 

20.7942 I 
22.1()68 - 
23.8691 I 
25.1057 
27.9049 
25.8091 ,1 
22.7361 I 
24.7572 , 
29.8024 , 
26.9154 ; 
26.4766 I 
27.6760 I 
27.6771 ,1 
28.4492 I 
27.6323 
31.7488 1 
37.6054 1 
34.8649 I 
77.5496 ' 



Glendora, La 

Port Union Landing, La. . . 
Near Point Pleasant, La. . . 

Near Farmer viUe, La 

Do 

FarmerviUe, La 

ScottsBlufT, La 

Steins Bluff, La 

Near Bayou D'Arbonne. La. 



P. B. M. Camden III. 
P. B.M. Camden II.. 
P. B. M.Camden I... 

P. B.M. Lester 

P. B.M. Chidester... ' 
P. B.M.LitUe Missouri I 

P. B.M. Whelen ' 

P. B.M. Gurdon II... 
P. B. M. Gurdon I....' 
P. B. M. Smithton..... 

P. B.M. Curtis 

P. B.M. Gum Springs. 
P. B. M. Arkadelphia 

IL 
P. B.M. Arkadelphia L, 
Gauge B. M. B. i 

(Ewens, 18fr-). 
P. B. M. Ouachita 

River. 
P. B.M. DaleviUe.... 
P. B.M. Donaldson...; 

P. B.M. Malvern 

P. B.M. Traskwood.. 
P. B. M. Saline River. 

P. B.M. Benton 

P. B.M. Alexander... 
P. B.M. Mabelvale... 

P. B. M. Ensign 

T.B.M.2 

B. M. Whittemore.... 

B.M. Abert 

B.M.MerriU 

8. S. Gauge B.M 

B. M. State House i 

Steps. I 

Gauge B. M. A. < 

(Ewens). ! 

B.M. 1(E: wens, 1887)..! 
No.6 (Gauge B.M.)..* 



T.B.M.79 

P. B.M. Port Union.. 

P.B.M.Hav 

P. B. M. Wliite 

P. B.M. Rogers 

P. B.M. FarmerviUe.. 

P. B.M. Scott 

P. B.M. Stein 

P. B.M. Cox Ferry... 



Buena Vista, Ark 

Do 

Near Ogamaw, Ark... 

Stephens, Ark 

Near Stephens, Ark. . 

McNeil, Ark 

Waldo, Ark 

Near Buckner, Ark. . . 

Stamps, Ark 

New Lewisville, Ark. 

Lewis ville, Ark 

Garland, Ark 

Do 



Jordan Ferry, Ark 

Jordan Landing, Ark... 

Canfleld, Ark 

Bradley, Ark 

Millers Bluff, La 

Near MUlers Bluff, La.. 

Plain Dealing, La 



40.8101 
35. 1840 ' 



Alden Bridge, La 

Hurricane Bluff, La. . . 



I Near Hurricane Bluff, La. 



H. S. 287 

P. B. M. Buena Vista. 

R.R.B.M 

P. B. M. Stephens 

R.R. B.M 

P. B. M. McNeU 

P. B.M.Waldo 

R.R.B.M 

P. B. M. Stamp 

P. B.M. Lewisville... 

T.B.M.239 

P. B.M. Garland 

Red River Survey, B. 

M. 4. 

P. B. M.Jordan 

Red River Survey, P. 

R. P. 14. 

P. B. M. Canfleld 

P. B.M. Bradlev 

P. B.M. Lusk 

Red River Survey, P. 

R. P. 25. 
P. B. M. Plain Deal- 

Ing. 
P. B. M. Alden Bridge 
P. B. M. Hurricane 

Bluff. 
Red River Survey, P. 

R. P. 30C. 



meters. 
32.9333 
60.8696 
42.3375 
34.7933 
70.3330 
50.6513 
77.0376 
63.6214 
63.7728 
62.9812 
56.5404 
65.3187 
66.0181 

57.6249 
66.8716 

50.6209 

57. 1233 
69.7484 
82.6401 
89.1059 
86.1863 
91.0747 
99.5726 
94.6353 
89.5277 
80.2505 
80.4622 
75.2699 
78.0063 
76.9694 
87.9219 

73.8702 

72.1045 
80.1963 



26.1581 
25.8971 
41.3214 
54.6941 
63.6738 
64.8200 
23.2386 
29.6587 
21.6344 



87.7834 
86.1346 
57.0876 
71.9491 
56.2615 
98.3571 
107. 4186 
75.5707 
81.6629 
70.&23O 
83.8798 
70.C516 
70.4388 

66.8163 
66.9075 

78.9633 
77.0760 
69.9644 
60.5506 

70.4074 

66.8141 
58.4927 

60.8620 
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Place. 



Designation of iDench Corrected 
mark. elevation. 



Place. 



Designation of bench 
mark. 



Cocnoted 
elevation. 



Benton, La P. B. M. Benton 

Near VanoevUle, La T. B. M. 274 

Do I Red River Survey, P. 

R. P. 32. 



Near Shreveport, La. . . 
Shreveport, La 



ParkevlUe, La 

On Bayou Bartholomew, 
La. 

Do 

Do 

Do 

Do 

Do 

On Bayou Bartholomew, 
Ark. 

Wards Ferry. La 

Near Bayou Bartholomew, 
La. 

liound Landing, La 

Llndgrove Landing, La.... 

Bonita, La 

Jones, La 

Near Jones, La 



P. B. M. 46.... 
B. M. '<B. P.". 



T. B.M.74 

P. B. M. Saiididge. 



metert.^ 
64.1520 I 
64.3179 ' 
55.6180 

52.2723 , 
66.9176 



Indianola, Mias... 
Heathman, Miss.. 
The Bogue, Miss.. 
StoneviUe, Miss... 



P.B.M.17 

P.B.M.16 

P. B. M. 15 1 

P.B.M.14 



Greenville, Miss. 



P. B.M.Myers 

P. B. M. Williams.... 
P. B.M.Anderson — 

P. B. M. Bonner 

P. B. M. Davis No. 2. 
P. B. M. NoWe 



P. B. M. Ward. 
P. B. M. Wells.. 



Wilmot, Ark 

Parkdale, Ark 

Sunshine, Ark 

Portland, Ark 

Kldds Spur, Ark 

MorreU, Ark 

Hudspeth, Ark 

Dermott, Ark 

Baxter, Ark 

McQehee, Ark 

Do 

Trippe Junction, Ark.. 



P. B. M. Mound 

P. B. M. Llndgrove...! 

P. B. M. Bonita i 

P. B.M.Jones j 

P. B. M. Louisiana- 
Arkansas. I 

P. B.M. Wilmot 

P. B. M. Parkdale. . . . 
P. B.M. Sunshine — 

P. B.M. PorUand 

P. B. M. Kldd 

P. B.M. MorreU i 

P. B.M. Hudspeth...! 

P. B. M. Dermott 

P. B.M. Baxter I 

G. 



Near Arkansas City, Ark. .| 
Near Wilkersons Ldg. , Miss. 

Near Port Anderson, Miss. I 

MiUers Bend, Miss 

Greenville, Miss 



P. B. M. McOehee i 

P. B.M. Trippe I 

T. B. M. 117-Levee 
B M 

M. B.C. Stone V i 

M. R.C.Stone ¥ 



24.8857 
27.2771 

27.7620 

26.6246 

27.6177 

28.0917 

29.2882 , 

34.8002 

29.7133 
30.5732 I 

3L2994 I 
32.3180 I 
32.5241 
32.6471 
32.7583 

34.9625 i 

35.6087 

36.0820 

38.9725 

37.9943 

39.7829 I 

40.6476 I 

42.7988 

43.3323 

46.7198 

45.3977 

44.1821 

44.1971 

41.5920 
44.2756 



T. B. M. 121 

Board B. M. 

P. B. M. MiUers Bend 

B.M.O 



Levee 44.2009 



38.8019 
38.2266 



Vicksburg, Miss ' P. B. M. 1.. 

P. B.M. 2.. 

T. B.M. 11. 
P. B.M. 6.. 



Near Vicksburg, Miss 
Do 

On BeUe Isle Plantation, 
Miss. 

On Blakely Plantotion, 
Miss. 

Yaaoo River, Miss 

Do 

Calmar, Miss 

Near L' Argent, Miss 

L' Argent, Miss 



u ixifc^vn^, a».goo L , 

Satartla, Miss P. 

Enola, Miss P. 

Ya«>o City, Miss I P. 

Do ' P. 

Bee Lake, Miss , P. 

Tchula, Miss P. 

Do P. 

Sldon, Miss I P. 

Greenwood, Miss , P. 

Do : P. 

Fort Lorlng, Miss P. 

Do P. 

Itta Bena, Miss P. 

Near Baird, Miss I P. 

Do P. 

Do P. 



P. B.M. 3. 



31.4877 
29.6687 
29.2614 
28.6160 

34.5474 



B.M. 4 


28.8283 


B.M.5 


32.2615 


B.M.7 


3L1642 


B.M. 8 


28.9214 


B.M.O 


26.9799 


B.M. 10 


29.7517 


B.M. 11 


30.4046 


B.M. 12 


35.8723 


B.M. 13 


31.3297 


B.M. 29 


32.9303 


B.M. 28 


36.0737 


B.M. 27 


34.9116 


B.M. 26 


37.3472 


B.M. 25 


38.2179 


B.M. 24 


39.4141 


B.M. 23 


41.0264 


B.M. 22 


39.1682 


B.M. 21 


38.1557 


B.M. 20 


36.7698 


B.M. 19 


35.0423 


B.M. 18 


38.6872 



Near Argyle . Miss i 

MUlers Bend, Miss j 

Near Offutts Landing, Miss. 

Port Anderson, Miss I 

Wilkersons Landing, Miss. 
Near Wilkersons Landing, 
Miss. 

Mound Place, Miss 

Childers, Miss 

Content, Miss , 

Buck Ridge, Miss I 

BoUvar, Miss 

Storm ville, Miss 

Nebietts Landing, Miss — 
Near Prentiss, Miss I 

Do 

Do 

Near Ciarks Landing, Miss. 

Near Beulah, Miss 

Rlverton, Miss 

Rosedale, Miss 

Do I 

Near Terrene, Miss 

Near Concordia, Miss 

Concordia, Miss 

Carsons, Miss 

Near Australia, Miss 

Lake Charles Landing, Miss 

RobinsonviUe, Miss i 

Near Sunflower Ldg., Miss | 
Near Hughes Landing,Miss 

Do 

Near Friar Point, Miss- 
Friar Point, Miss 

Do 



Near Friar Point, Miss 

Glendale, Miss 

Helena, Ark 

Do 

Near Austin, Miss 

Austin, Miss 

Do 

Mhoons Landing, Miss. 

Commerce, Miss 

Star Landing, Miss. . . . 
Horn Lake Creek, Miss . 



Friar Point, Miss 

Coahoma, Miss 

NearCloverHlU, Miss.... 

Lyon, Miss 

Clarksdale, Miss 

Do 

Near Clarksdale, Miss 



Greenville North 
Base. 

P.B.M.88 

P.B.M.87 

P.B.M.88 

P.B.M.85 

P.B.M.84 

P.B.M.83 



P. B. 
P. B. 
P. B. 
P. B. 
P. B. 
P. B. 
P. B. 
P. B. 
P. B. 
P. B 
P. B. 
P. B 
P. B. 
P. B 
P. B 
P. B. 
P. B 
P. B. 
P. B. 
P. B 
P.B 
P. B 
P.B. 
P.B. 
P.B. 
P.B. 
P.B. 
P.B 



82.... 
81.... 



.79 

.78 

.77 

.76 

.75 

.M.74 

.M.73 

.M.72 

.M.71 

.M.70 

.M.60 

.M.68 

. M. 67 

.M.66 

.M.65 

.M.64 

.M.63 

.M.62 

. M. 61 

.M.60 

.M.59 

.M.58 

.M.57 

. M. Friar Point IIi 
.M. Friar Point I. 



meter*. 
36.8589 
37.0616 
36.0628 
37.3410 



38.4728 



B.M.Delta 

B. M. Glendale 

B.M.Helenal 

B.M. Helena II 

B. M. Trotters Land- 



t>. M.. J 



B. M. AustinI 

B.M. Austin n 

B. M. Mhoons Ldg .. 

B. M. Commerce i 

B.M. Star Landing..; 
B. M. Horn Lake 
Creek. 



P. B. M. Friar Pt. IH. 
P. B. M.Coahoma... 
P. B.M. Clover HiU. 

P. B.M. Lyon 

P. B.M. Clarksdale I. 
P. B. M. Clarksdale II 
P. B.M, Clarksdale III 



39.5153 
41.2674 
41.7486 
•42.JJ907 
42.4336 

42.3661 
42.8107 
4^.6768 
43.2399 
42.9919 
43.3601 
44.3403 
45.3840 
45.2692 
44.7769 
45.2679 
44.6064 
45.8812 
46.2366 
44.8319 
47.3121 
47.2670 
48.2778 
49.2104 
49.4465 
50.5461 
49.4026 
51.3951 
63.0779 
52.3841 
62.2886 
55.2750 
55.9060 



64.7774 
56.3350 
58. 6152 
5&6217 
56.4471 

60.0037 
50.3311 
59.3333 
60.0509 
03.1200 
67.2889 



63.8212 
54.2468 
52.8609 
53.0236 
52.9762 
62.6975 
52.7129 



Near Ocean Springs, Miss. 

Near BUoxl, Miss 

Do 

Biioxl, Miss. 

Do 

Do 

Do 

Do 



rP. B. M. Keener 5. 5162 

' \Top of cap over same.. 6.7295 

. Biioxl Gauge B 1.6983 

.1 P. B. M. 19A .....1 1.7356 

J T.B.M.184 1 5.3620 

. P. B. M. CityHaU.... 7.0227 

. T. B.M. 183 7.1855 

. T. B. M. 186 7.2558 

IV. B. M. Hygeia 6. 5078 

• \Top of cap over same ..'< 7. 7212 



■> Reported destroyed, 1897. 
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Place. 



Designation of bench Corrected 
mark. ; elevation. ' 



Place. 



Designation of beach i (Corrected 
mark. elevation. 



Beauvoir, Miss P. B. M. 17 

Mississippi aty. Miss ; P. B. M. 16 

White Uarbor, Miss ! P. B. M. 14 

Pass Christian, Miss [ P. B. M. 13 

Bay St. Louis, Miss ' P. B. M. 11 

Do P. B. M. 10 

Wavehmd, Miss.*. , P. B. M. 9 

Chinchuba, Miss ! P. B. M. 8 i 

Claiborne, Miss P. B. M. 7 

Near Claiborne, Miss P. B. M. 6 

Fort Macomb, Chef Men- i P. B. M. 4 

teur, La. I 

New Orleans, La T. B. M. 95 

Do P. B. M. 41 

Do I P. B. M. 3 

Do i T. B. M. 175 

Do P. B. M. 2 

Do I Halfway House , 

Do City Stone XXMR.... 

Do ; City Park 

Do P. B. M.n» 

Do P. B. M.n»A , 

Do T. B. M. 170 ' 

Carrollton, La I City Stone XXMB.... 

Do I T. B. M. 160 

Do P. B. M. Carrollton... 

Pj_ fB. M. A (Ewens 1892). 

•^" llTop of cap over same.. 

n. <2V** 

\Top of cap over same . 
|B.li.ajff. 



Near Slenner, La 

On Patterson Plantation, 



On Pecan Qrove Plantar 
tlon. La. 

Near St. Rose, I^ 

Near Hahnville, La 



/B.M. aj 
\Topofca 
,/B. M. »i 
l\Topofca 



{? 



tp over same., 
cap over same.. 

'A 



B.M. -,-.,., 

Top of cap over same 

P.^.M.V 

I P. B.M. VI 

Near Sarpy, La {xi^M c^n over ame 

Near Sellers, La P.Ib.M.VII 



Near La Place. La {Tinjif'cap over same- 
Near St. Peters, La . ^ ?• **• ^^^ • • 
Near Qaryvillc. La. . 



iB.M. «fo 
Topofcapovei 



\Top of cap over same. 

Mount Airy, La ; i. Chenet 

Do I P. B. M. X 

Near Lutcher, La '{ri^M <^p oVeViiiii^: 

Do T. B.M. 83 

n« (B. M. Af». 



(Top of cap over 2 
Topofl^poverii^i^: 



Do.. 

Do 

Do 

Do.... 



-I 






T. B. M. 71 . . 
P. B. M. XII 
A Homestead. 
^ P. B. M. XIII 

Near College Landing. La. .[{l^^^/^^Ver same 

Near Convent, La P. B.M. XIV 

On Cclestine Plantation, {fi^o/c^^oversame. 

Colomb, La 

Near Whitehall, La.... 

Near Miles, La 

Near Bumsfde, La 

Near Belle Helone, La. 

New River, La 

Near Oeismar, La 

St Qabriel, La 

Near Sunshine, La. ... , 

Do 

Do 



B.M. ifi 

\Top of cap over same . . 

iB.li. If 

\Top of cap over same . . 

P. B.M. XVI 

/B.M.if* 

\Top of pipe over same . 
/P.B.M. New River.. 
\Top of cap over same . . 

P.B.M.XX 

fP. B.M. St. Gabriel.. 
\Top of cap over same . . 

T.B.M.22 

P. B.M. XXIV 

B.M. ij" 



meters, \\ 
7.8644 ; 
6.3600 " 
9.4063 > 
3.3683 II 
6.5203 I 
7.1720 
4.7218 
2.9582 
1.2668 
3.1326 
2.2206 

1.1591 f' 

0.1691 • 

1.3070 

0.6420 I; 

2.7946 I 

L6354 ' 

L4684 

1.4715 

0.1288 

1.3288 . 

2.8451 A 

L4O40 I 

L9063 

2.7300 

1.8634 I 

3.1076 

0. 1498 I 

1.3540 I 

0.0215 I 

1.2146 

0.9672 I 

2.1757 l| 

L9779 ' 

3. 1761 

4.6160 , 

4.1731 

0.4719 ! 

L6784 ' 

4.8156 

4.1785 

5.3865 

a0229 11 

4.2250 

4.5687 • 

4.6679 

3.2342 

5.5536 

2.2209 

3.4348 

4.0227 

3.2168 

4.4291 

3.4684 

4.6877 

4.7620 

5.8430 

4.9235 

7.8663 

5.0664 

6.2763 

7.2800 

3.2453 

4.4539 

7.1283 

4.9995 

6.2057 ! 

3.2543 . 

4.4621 

7.5494 I 

6.1414 I 

7.6607 ■ 

6.2216 

7.4332 I 

7.1794 

5.4570 I 

6.6652 

7.7610 I 

7.9216 

7.8261 i 



Near Burtville, La B.U.^l* 

Near Baton Rouge, l^ '{xop if^f o^vl?^ii;»:: 

Do I P. B. M.XXVm 

Do P. B.M. XXX. 



Baton Rouge, La. . . 

Do 

Do 

Do 

Do 

Do 

Do 



Do. 



Top of cap over same. 
West Baton Rouge, La. . ..| P. B. M. XXXII 



P. B. M. City Limits.. 

U.S.E.2 

T.B.M.l 

P. B.M. XXXI 

P. B. M. Barracks 

T.B.M.2 

P.B.M.PostrOffloe... 
P. B. M. North Boule- 
vard. 



Near West Baton Rouge, i T. B. M. 



.90 



Do. 
Do. 
Do. 

Do. 



Do 

Near Lobdell, La. 
Do 



Do. 



Do 

Do 

Lobdell, La 

Near Lobdell, I^... 



Do. 



T.B.M.89 

T. B.M. 88 

B.M. ^4" 

fP. B. M. Poplar Grove 
\Top of cap over same . 

T.B.M.87 

T. B.M. 86 

T. B.M. 84 

/B.M.»S«» 

\Top of cap over same 

P.B. M.xxxm... 

T.B.M.83 

T.B.M.82 

T.B.M.80 

/P. B.M. Allendale.. 
\Top of cap over same 

P.B. M. XXXIV... 



Near Devall, La 

Do I T. B.M. 75 

T. B.M. 74 

P. B. M. Solitude 



Do. 
Do. 



■ I \Top of cap over same 



Do T.B.M.73. 



Do 

Near Walls, La 

Do 

Arbroth, Ia. . 



T. B.M. 72. 
T. B.M. 70.. 
B. M. AJ* 



'il. 



P. B. MT.XXXV. 



.AlLHUUl, M.Mk r, D. ia..A.J\.A.y . 

Near Arbroth, La : T. B. M. 65 



Near Hermitage, La : B. M. ^|*. . . 

Do I T. B.M. 64 

Hermitage, La I P. B. M. XXXVI... 

Near Hermitage, La T. B. M. 63 

Near Anchor, La ' T. B. M. 61 

Do ; I B. M. ^S> 

Do ' P. B. M. XXXVII. . 

Do ' T. B.M.6© 

Near Bayou Sara, La : T. B. M. 58 

Do T. B.M. 67 

Do I T. B.M. 66 

Do ! P. B. M. XXXVIII. 

Do T. B.M. 55 

Do I P. B.M. XXXIX... 

Do I B. M. *§« 

Do T. B.M. 53 

Near Potate Coupee, La. . .j{?i^of'^p oVeV^a^ 

Do P.B. M. XL... 

Do T.B.M.50.... 

Near Brooks, La , T. B. M. 49 

Do P. B. M. XLI.. 

Do t T.B.M.47.... 

Do T. B.M. 46.... 

fB. M: 4' 



Near Morganxa, La. . . 

Do 

Do 

Do 

Do 

Near Raocourci, La. . . 
Raocourcl, La 

Do 

Near Raocourci, La. . . 

Near Lacour, La T. B. M. 33 

NearEnnis, La P. B. M. XLIV 



Top of cap over same 

T.B.M.43 

T.B.M.40 

T.B.M.39 

B.M.Aft* 

T. B.M. 38 

T.B.M.37 

P.B.M. XLIII.. 
T. B.M. 36 



meteri. 
5.9304 
8.4064 
9.6226 
9.2826 
8.9429 
9.3068 
10. 4616 
18.4070 
18.9426 
17.8250 
17.1428 
18.0000 
15.8574 

17.0611 
8.6169 
&7632 

9.3809 
9.4326 
9.92U3 
8.5933 
9.8095 
9.4801 
9.2164 
9.2531 
7.4629 
9.0091 
9.3249 
9.6760 
8.9258 
&3106 
7.7735 
8.9834 
9.5536 
10. 1348 
0.9524 
8.9844 
10. 1875 
0.8867 
9.2781 
9.3964 
9.2292 
10.4998 
n.0788 
IL 1498 
10.2858 
11.5168 
10.6867 
11.5651 
U.5224 
13.7218 
11.6289 
11.8293 
12. 1791 
11.8950 
12.0352 
12.2136 
11.9405 
11.5993 
9.7991 
9.4504 
10.9734 
11.3646 
12. 1119 
12.3496 
12.2913 
12.3779 
10.6025 
10. 7071 
12. 2584 
16.0196 
15.6330- 
10. .5989 
9.8543 
11. 4751 
12.0390 
11.8185 
15.9697 
14.3150 
13.7181 
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PRECISE LEVELING IN THE UNITED STATES, 1903-1907. 
Corrected elevations of permanent bench marks — Continued. 



Place. 



Designation of bench I Corrected 
mark. i elevation. 



WUliamsport, La 

Near Smithland, La. 

Do 



T. B. M. 22 

T.B.M.20 

/P. B. M. Smlthland 

llTop of cap over same 

Smlthland, La P.B. M, XLV.. 

Near Smlthland, La T. B. M. 17 

Red River Landing, La. . .'JS*"^,^* ^' ^^'■ 
ivow «»Yci xjouxAuxfi, ««. • -^Top of cap over same, 

Do ; Gauge B. M. B 

Do I Gauge B. M. D 



Near Red River Ldg., La 

Do 

Do 

Do 

In Louisiana, opposite 

Tarljert, Miss. 
Near Point Breeze, La 

Do 

Do 

On Point Breeae, La 



B.M. '1 

T. B. M. 13 

P. B. M, Carrs Point 

T. B.M.9... 

T. B. M. 6... 



P. B. M. L 

T. B. M. 5 

P. B.M.LI 

T. B. M. 4=11. W 
Gauge B. M. 49. 

Do I B.M.ii' 

NearFort Adams, Miss.-.- T. B. M. 1 

Fort Adams. Miss ' P.B.M.XLIX.. 



On Point Breeze, La. 



Near Nocks, La {^opof^J^?^ 



Fort Adams, Miss . . . . \i^- ^- }^ P^'^* '^^*"^ 
*• wi V ^^uouio, i»isa \Top of cap over same 

Near Fort Adams, Miss.... XLVIII 

fP.B.M.Pt. Breeze. 
■ \Top of cap over same. 

/P.B. M. Knox 

poversame 

Near Black Hawk La IS^' ^' }^ Ballymagan 

wear jiiacK »iawK, i^a \Top of cap over same 

Do ! T.B.M.13.. 

Do T.B.M.H.. 

Do 

Do 

Do 

Do 

Near Bougere, La. . 

Do 

Near Falrvlew, La. 

Do 

Do 

Near Amot, Miss. 



LIII 

; T. B. M. 15 

I T.B.M.17 

IJP. B.M.Union Point 
J\Top of cap over same 

B.M.^S" 

LIV 

T. B.M.31 

[New B. M. 4' 

ITop of cap over same. 

T.B. M. 32.. 

T. B. M. 35. . 



n (P. B. M. Kindling 

1 1 Top of cap over same 

! T.B. M. 36 



Near Falrvlew, La. . . 

Do 

Do 



B. M. ij". 
T. B. M. a 



La. 



Do 

Near Fish Pond 

Do 

Do 

• Do '/P. B. M. Hedge 

\Top of cap over i 

Near MorvIIle. La B. M. » 8* 

Do... IfP.B.rf. 



fP. B. M. Jones 

ITop of cap over same 
' T.B M. 42 
If P.' b! M.' Fish Pond 
!\Top of cap over same 
I T.B. M. SO 



same 



Do 

Near Vidalia, La 

Do 



Do. 
Do. 



IfP. B. ST. Yeager 
\Top of cap over same 

IjB.'M.^i* 

I Top of cap over same 

T.B. M. 01 

J P. B. M. Lucema 
,Top of cap over same 
T.B. M. 62.. 
T. B. M. (3.. 
Do... fNewn.M.^i 

I ITop of cap over same 

Do T.B. M. 66 

Do Levee B. M. No. 448. 

Do I LXI 

Vidalia, La T. B. M. 69. 

Do LXII 

Do LXIII 



D m.M. »ga 

'VTop of cap over same 



meters, i 
14.8880 i 
15. 1112 
13. 4344 
14.6477 
14.8127 
14.3848 I 

12. 5004 I 
13. 7396 
13. 8672 
14.9433 
15.9325 

13. .3581 i 
15. 9459 I 
14. 1246 j 
15.3915 I 

16. 1945 
16.3836 , 
16. 2370 
15.8785 

16. 6117 
13.6997 
20.8838 



15.7421 
16. 9510 
23.9954 
15.2856 
16.4964 
14.8864 
16.1020 
15.4330 
16. 6484 
16.9338 
16.6685 
16. 0190 
16.8331 
17.4008 
16.1802 
17.3961 
16.9714 
17.4028 
17.6262 
16.4237 
17.6382 
17. 7147 
15. 8578 
14.8821 
16.0992 
17. 5935 
17. 6245 
16. 0934 
14.2039 
15. 4177 
16.0431 
16.3485 
17.5684 
16. 9425 
16.0223 
17. 2.389 
19.0155 

17. 6365 

18. 85(.9 
15.92S8 
17. 1498 
18. 8461 
17. 8798 
19. 0913 
18. 8493 
17.9275 
18. 1809 
19. 3906 

18. 8916 
20. 2447 
18. 8737 
19. 0711 

19. 4198 
18.7230 
18.2172 
19.7712 



Place. 



Near Vidalia, La 

Natchez. Miss 

Do 

Do 

Do 

Do 

Do 

Palo Alto. La 

Ne4ir Vidalia, La 

Do 

Do 

Do 

Near Bullitt Bayou. La 

Do 

Do 

Do 

Do 

Do 

Do 

Near Mabel, La 

Do 

Do 

Near L' Argent. La 

Do 

Do 

Fairchllds Island, La 

Near Waterproof, La 

Waterproof, La 

Near Goldman, La 

Do 

Do 

Do 

Do 

In Louisiana, near Rodney, 

Miss. 
Near St. Joseph. La 

Do 

Do 

St. Joseph, La 

Do 

Near Rodney, Miss 

St. Joseph, La 

Do 

Near St. Joseph, La 

Do 

Do 

Do 

Near Hard Times Landing, 
La. 



Designation of bench Gorrecteci 
mark. elevation. 



meUrt. 

T.B.M.71 20.0991 

/P. B.M. Waterworks.. 20.6076 

\ Top of cap over same . . 21. 71 50 

B.M.N.(E wens 1886). 21.6928 

T. B.M. 77 21.8548 

B . M. 3 ( Babbitt 1874) . 24. 5867 

B. M. A. (Kwens 1802). 27. 7056 

/P. B.M. 1 50.6014 

\Top of cap over same . . 60. 8422 

LXIV 19.8617 

B.M. »3i 19.9465 

/B.M.iji 17.4669 

\Top of cap over same . . 18. 6663 

T.B.M.84 19.2863 

P. B.M.Minorca 1&2768 

Top of cap over same . . 19. 4922 

P.B. M. Sycamore.... 18.9219 

Top of cap over same . . 20. 1335 

T.B. M. 92 19.9990 

fP. B. M. Vidal 19.1323 

\Top of cap over same . . 20. 3497 

T.B. M.93 21.0629 

T.B.M.96 18.8690 

/B.M. >r 17.8012 

\Top of cap over same . . 19. 0195 

T.B.M.96 19.1216 

T. B.M. 98 20.2399 

P. B. M . Vauchise 19. 5339 

'rop of cap over same . . 20. 7388 

B.M.iJ' 1 18.6032 

Top of cap over same . . 20. 1 404 

T.B.M.103 20.0961 

B.M. i«« 20.0779 

T. B.M. 104 18.1934 

/P. B. M. Fairchllds Is. , 20. 6422 

\Ton of cap over same . . i 21 . 8605 

B.M. lil" ' 20.4333 

LXXI 20.6780 

/ P. B. M. Melwood 21.0053 

\Top of cap over same . . 22. 2219 

T.B. M. 114 2&0358 

P.B.M.KempeBend.: 19.2807 

T. B.M. 120 1 18.9693 

/P. B. M. Stackhouse. . I 18. 4729 

\Top of cap over same . . 19. 6958 

No.297orLXXm.... 2L8257 



B.M.M" 

/B.M.4» 

\Top of cap over same. 

No. 291 

B.M. A. (1892) 

fP. B. M. Worrell 

Top of cap over same . 

P.B. M. Woodland. 



\To 



Do 

Do 

Do 

Do 

Do 

Near Point Pleasant, La 

Do 

Do 

Near Ash wood, La 

Do 



'■■{ 



Top of cap over same. . 

T. B.M. 136 ; 

/P. B.M. St. Joseph.... 
\Top of c«p over same . . 

No. 286 

/P. B.M. Bruin 

\Top of cap over same. . 

T. B.M. 141 

rP. B. M. Botany Bay.; 
\Top of cap over same . ' 

P. B.M. Winter Quar- 
{ ters. 

I Top of cap over same . ' 
/P. B. M. Hard Times . 
\Top of cap over same. . - 

T.B. M. 167 

/No. 272 ■ 

\Top of cap over same. . 

T.B. M. 161 

I^eveeB. M. 133 

P. B.M. Bland 

Top of cap over same. . 

T.B. M. 170 

fP. B. M. McMUlan....' 
VTop of cap over same. . 

T. B.M. 175 

/P. B.M. Somerset ' 

\Top of cap over same. . ' 



21.5073 
20.3966 
21.9373 
23.3829 
22. 5197 
22.1520 
23.3704 
23.1795 
24.3987 
22.5237 
2L5402 
22.7549 
25.2371 
22.5521 
23.7603 
24.4177 
22.2344 
23.4476 
2L8207 

23.0450 
23.8954 
25.1022 
24.4198 
23.5827 
24.8031 
23.3920 
24.9066 
22.8326 
24.0505 
24.4918 
25.0621 
26.2787 
26.2100 
26.3555 
26.5736 
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Place. 



Designation of bench I Corrected 
mark. elevation. 



Place. 



Designation of bench ; Corrected 
mark. elevation. 



Near Aahwood, La T. B. M. 176 

Near King, La T. B. M. 180 , 

jjQ /P. B. M. Leona 

\Top of cap over same. . 

Do T.B. M. 183 

j^ fP. B. M. Chelula 

\Top of cap over same. . 

Do P.B. M. 232 

NearGrlflan, La T. B. M. 193 

Do fP. B. M. Grlffln 

\Top of cap over same. . 

Do T.B.M. 194 

Do T.B.M. 197 

Near Delta, La f JE" ® * }^' Martin 

' \Top of cap over same. . 

Delta, La Range stone for S W. 

Base. 

Do SW. Base 

jy /P. B.M.Delta 

\Top of cap over same . . 

Near Delta, La NE. Base 

Near Vicksburg, Miss P. B. M. B 

Kleinston, Miss M. R. C. ^r 

Do P. B.M. Pelican 



Cairo, 111 P. B.M. 4.... 

Do P. B.M. 5.... 

Fort Jefferson, Ky P. B.M. 6.... 

Columbus. Ky P. B.M. 7.... 

Do P,B.M.8.... 

Do P.B.M.9... 

Do P. B.M. 10... 

NearWorshamsLdg.,Ky.. P. B. M, 11... 

Do P. B.M. 12... 

Near Hickman, Ky P. B. M. 13... 

Hickman, Ky P. B.M. 14... 

Do P.B.M. 15... 

Near Hickman, Ky P. B. M. 16... 

Do P. B.M. 17... 

Do P.B.M. 18... 

Do P. B.M. 19... 

Near I^steis Ldg.,Tenn...' P. B. M. 20... 

Do P.B.M.21... 

Tlptonville, Tenn P. B. M. 22... 

Do ! P. B.M. 23... 

Near Tipton vUle, Tenn. ... P. B. M. 24. . . 

Do P. B.M. 25... 

Near Reelfoot Ldg., Tenn. . P. B. M. 26. . . 

Mott Landing, Tenn P. B. M. 27... 

Near Booths Point Land- P. B. M. 28... 

ing, Tenn. 

Near Booths Point, Tenn. . P. B. M. 29... 

Do P. B. M.30... 

Do P.B.M. 31... 

Near Hales Point, Tenn ... P. B. M. 32. . . 

Do P. B.M. 33... 

Do P.B.M.34... 

Near Forked Deer Island, P. B. M. 35... 

Tenn. 

Near Ashport, Tenn P. B.M. 36... 

Do P.B.M.37... 

Do P. B.M. 38... 

Near Plum Point, Tenn ... P. B. M. 39. . , 

Do P. B.M. 40... 

Near Fort Pillow Ldg.,Tenn P. B. M. 41... 

Near Fulton, Tenn P. B. M. 42... 

Do I P. B.M. 43... 

Near Randolph, Tenn I P. B. M. 44... 

Do , P. B.M. 45... 

Randolph, Tenn P. B. M. 46... 

Near Randolph, Tenn P. B. M. 47... 

Near Richardsons Land- | P. B. M. 48... 
4ng, Tenn. 

Do P.B. M.49... 

Near Paynes Landing.Tenn P. B. M. 50... 

Near Thomas Ldg., Tenn. . P. B. M. 51... 

Do P.B.M. 52.. 

Near Brinkleys Ldg., Tenn . P. B . M. 53. . . 

Near Island No. 40, Tenn. . P. B. M. 54... 

Do P.B. M. 56... 

Near Memphis, Tenn P. B.M. 56... 



meters. 
25.9504 I 
24.4174 I 
23.5275 I 
24.7413 
26.3274 
22.8642 
24.0784 
26.7W5 
27.2941 
26.3262 
27.5459 
27.2884 ' 
24.8056 , 
25.2362 ' 
26.4541 I 
26.4605 

26.7504 ' 

26.3755 

27.5069 

27.9675 I 

30.0054 I 

26.9227 

31.2051 



95.1584 
95.7930 
97.9414 
96.0548 ; 
93.8463 l| 
94.3843 

137.8613 . 
93.4860 I 
92.3300 I 
91.8949 ' 

109.7967 ' 
94.5025 
91.7399 
90.6617 
89.9459 
90.2796 
89.7612 
89.4260 
88.4346 
90.1401 
85.3762 
85.6136 
84.8062 
82.4622 I 
82.3532 ' 



80.3305 
80.2301 
80.4534 
79.4150 
79. 1575 
77. 7216 
77.9401 

77.6353 
77.5603 
76.5764 
76.0640 
75.4114 
77.4427 
91.0061 
75.2842 
74.2686 
74.0266 
104.2980 
119.6961 
73.4242 

72.2917 
72.0765 
72.1055 
70.7566 
69. 1012 
68.3435 
67.5232 
67.4702 I 



Keokuk, Iowa P. B. M. 1 (1881) 

Do P. B.M. 2 

Do I P. B.M. 3 

Near Kookuk. Iowa ' P. B. M. 4 

Alexandria. Mo P. B. M. 5 

Gregorys Landine, Mo P. B. M. 6 

Near Gregorys Ldg.. Mo. . . P. B . M. 7 

Canton, Mo P. B. M. 8 

Do P. B.M. 9 

Near Lagrange, Mo P. B. M. 10 

Lagrange, Mo P. B. M. 11 

WcstQulncy. Mo P. B.M. 12 

Fabius River. Mo P. B. M. 13 

Near Hilton. Mo P.B. M. 14 

Do P. B.M. 15 

Hannibal. Mo P. B. M. 16 

Near Hannibal, Mo P. B.M. 17 

Saverton, Mo P. B. M. 18 

Near Ashbum. Mo P. B. M. 19 

Do P. B.M. 20 

Do P. B. M. 21 

Near Louisiana, Mo P. B. M. 22 

Louisiana, Mo P. B. M. 23 

Do P. B.M. 24 

Near Louisiana, Mo P. B. M. 25 

Near Clarksville, Mo P. B. M. 26 

Clarksvillc, Mo P. B. M. 27 

Do P R M 28 

In 111 inoisi opposite Clarka- F, B.M. 29..,.. 
ville. Mo. 

Do P. B.M. 30 

Do P. B.M. 31 

Near Hamburg, III p. B. M. 32 

Do I P. B.M. 33 

Do P. B.M. 34 

Do P. B.M. 35 

Near Reds Landing, 111. . . . P. B. M. 36 

Near Sterling Island, 111 . . . P. B. M. 37 

Near Hocville Landing, 111. P. B. M. 38 

Turners Landing, 111 P. B. M. 39 

Near Turners Landtag, 111. P. B. M. 40 

West Point. Ill P. B.M. 41 

Near Hastings Landing, 111. P. B. M. 42 

Near Martins Landing, III. P. B. M. 43 

Near Millers Landing, IlL . P. B. M. 44 

Thomas Landtag, 111 P. B. M. 45 

Near Dixons Landtag 111 . . P. B. M. 46 

Near Potat Landing, lU . . . P. B. M. 47 



Near Keokuk, Iowa P. B. M. 1 (1882) 

Nashville, Iowa P. B. M. 2 

Montrose, Iowa P. B. M. 3 

Near Viele Station, Iowa. . . P. B. M. 4 

Do ! P.B.M.5 

Do ; P.B.M. 6 

Fort Madison, Iowa P. B. M. 7 

Do P. B.M. 8 

Near Fort Madison, Iowa. . P. B. M. 9 

Do P.B.M. 10 

Near Burlington, Iowa P. B. M. 11 

Burlington, Iowa P. B. M. 12 

Do P. B.M. 13 

Do P.B.M. 14 

Do P. B.M. 15 

Do P. B. M. 10 

Oquawka, 111 P. B. Mv 17 

Do P. B.M. 18 

Keithsburg, 111 P. B. M. 19 

Do P B M 20 

Near New Boston, ill". '.'.'.'.'. P. B. li. 21.'.'.'.'. 

New Boston, III P. B. M. 22 

Do P. B. M. 23 

Port Louisa, Iowa P. B. M. 24 

Near Muscattae, Iowa P. B. M. 25 

Do P. B.M. 26 

Muscatine, Iowa P. B. M. 27 

Do P. B.M. 28 

Do P. B.M. 29 

Near Muscattae, Iowa P. B.M. 30 

Do P. B.M. 31 

Do P. B.M. 32 



meters. 

150.4616 

150.6766 

155.3144 

152.3484 

151.9324 

148.6915 

151.1565 

150.7064 

150.5057 

147.5318 

147.4089 

145.6368 

145.8320 

144.7236 

143.6668 

149.1804 

141.7156 

141.2938 

145.6627 

144.48S5 

139.1171 

142.8912 

142.8824 

142.6010 

141.1925 

140.5566 

141.9271 

140.4698 

136.7930 

136.7762 
135.9176 
142.5060 
156.9437 
135.5970 
133.8205 
133.5655 
133.4734 
132.6106 
133.4784 
132.5384 
135.8678 
134.9886 
132.8020 
132.6760 
130.9167 
138.5720 
131. 7356 



152.8787 
154. 8152 
161.6757 
165.5955 
163. 7879 
165.2991 
162.9198 
164. 4916 
166.4204 
167.0544 
164.6400 
162.0973 
165.3286 
165.3672 
161. 6087 
162.0965 
163. 4605 
167.0710 
164. 5616 
167.6852 
169. 1997 
166. 2019 
173. 9497 
166. 2468 
165. 9418 
167. 1952 
167. 7789 
168.2390 
168.3771 
168.7362- 
168.4078 
171. 1813 
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Place. 



Designation of bench 
mark. 



I 



Fairport, Iowa 

Near Kontpelier, Iowa. . . 

Do 

Do 

ButDTalo, Iowa 

Xear Buffalo, Iowa 

West Davenport, Iowa 

Near West Davenport.Iowa 
On Arsenal Island, 111. . 

Rock Island, 111 

Near MoUne, 111 

Watertown, 111 

Hampton, 111 

Do 

Rapids City, 111 

Near Port Byron, lU . . . . 
Port Byron, 111 

Do 

Cordova, 111 

Do 

Albany. lU 

Near Albany, 111 

Do 

Near Fulton, 111 

Do 

Fulton, 111 

Near Pulton, lU 

Fulton, 111 

Near Fulton. Ill 

Thomson, 111 

Near Savanna, 111 

Savanna, 111 , 

Do ; 

Do 

Do I 

Near Hickory flrovc, 111 ... ' 

Mount Carroll, 111 i 

Near Lanark, 111 

Lanark, III 

Near Lanark, 111 

Near Lanark Junction. 111.. 

Forreston Junction, 111 

Adeline, Dl ' 

Leaf River, 111 

Byron. HI 

Near Byron, Dl ' 

StiUman VaUey, 111 , 

Near Davis Junction, 111. . . I 

Monroe, HI I 

Fielding, HI I 

Kirkland,ni I 

Kingston. Ill 

Genoa, Hi 

Hampshire, 111 

Pingree Grove, 111 , 

Near Dumser, HI , 

West Elgin, 111 ' 

Do 

East Elgin, 111 i 

Near Elgin, 111 ! 

Bartlett, Til 

Roselle, HI 

Itasca, 111 I 

Bensenvllle, HI 1 

Manheim.Ill 1 

Cragln,Ill 

Chicago, 111 

Do 

Do 

In Lake Michigan, 111... 
Chicacro, HI 

Do.... 

Do 

Do 

Do 

Do 

Do 



P.B.M.33 

P. B. M. 34 

P.B.M.35 

P. B. M. 36a 

P. B. M. 36 

P. B. M. 37 

P. B. M. 38 

P. B. M. 39 

P. B. M. 40 

P.B.M.41 

P. B. M. 42 

P. B. M. 43 

P. B. M. 44 

P.B.M.45 

P. B. M. 46 

P.B.M.47 

P. B.M. 48 

P. B.M. 49 

P. B.M. 50 

P. B.M. 61 

P. B.M. 52 

P.B.M.53 

P. B.M. 54 

P. B.M. 66 

P. B.M. 66 

P. B.M. 67 

P. B.M. 68 

B.M. 85 

P.B.M.69 

P.B.M.60 

P. B.M. 61 

P.B.M.62 

McKenzie B. M. 34 

P. B.M. 63 

P. B.M. 64 

P. B.M. 65 

P.B.M.66 

P.B.M.67 

P. B.M. (58 

P.B.M.69 

P.B.M.70 

P.B.M.71: 

P. B.M. 72 

P. B.M. 73 

P. B.M. 74 

P. B.M. 76 

P. B.M. 76 

P. B.M. 77 

P.B.M.78 

P. B.M. 79 

P. B.M. 80 

P.B.M.81 

P. B.M. 82 

P.B.M.83 

P.B.M.84 

P.B.M.85 

P.B.M.86 

P.B.M.87 

B. M. Newcomb. 

P. B.M. 88 

P. B.M. 89 

P.B.M.90 

P. B.M. 91 

P.B.M.92 

P. B.M. 93 

P. B.M. 94 

P.B.M.96 

P. B.M. 97 

P.B.M.99 

P. B.M. 100 

B.M.I 

B.M. II 

B.M. in 

B.M. IV 

B. M.VTII 

B. M. TX 

B.M. XIII 



Corrected 
elevation. 



meters. 

169.3326 

169.0438 

172. 1654 

169. 8678 

172.3459 

173.4123 

172. 9767 

174. 8219 

176.0609 

177.2626 

173.6184 

175,3768 

176. 9476 

173.8924 

176. 7910 

176.9009 

177.3610 

179.1630 

176.0051 

181. 4651 

181.6614 

182.6635 

176.2622 

177.2463 

177.6307 

182. 1439 

177. 7067 

178. 7362 

179.7843 

184. 8174 

178.9626 

180.5371 

180.5381 

182. 8130 

181.0436 

205. 4613 

249. 0705 

240. 4694 

269.2406 

256.1409 

288.7953 

267.3529 

228.8849 

216. 1481 

222.3467 

211.3672 

216. 4613 

246. 4669 

256.9425 

239. 5671 

236.1657 

245.3687 

255.6348 

274. 4270 

279. 7661 

259.3024 

218.6918 

218.0714 

227. 3473 

220.0242 

246.0770 

235.3632 

213.0869 

207. 6170 

198.4493 

18&3876 

180.3844 

181.6065 

180. 3077 

179.2116 

181.5427 

181.0652 

179.7930 

180 9759 

180.7963 

180. 8971 

179.5749 



' St. Paul, Minn 

Do 

Do 



P.B.M.66 . 
T. B.M. 1.. 
P.B.M.66. 



219.0777 
218.6383 
217.8578 



Place. 



St. Paul, Minn 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Daytons Bluff, Minn 

Do 

Near Highwood, Minn 

Do 

Do 

Do 

Do 

Near Red Rock, Minn 

NcMnport, Minn 

Do!"!!!;;!!""!!!!" 

Newport Landing, Minn... 

St. ftiul Park, Minn 

Near St. Paul Park, Minn . . 

Do 

Do 

Near Pullman, Minn 

Near head of Ninlnger 
Slough, Minn. 

Do 

Near Island 18, Minn 

Foot of Ninlnger Slough, 

Minn. 
Near mouth of Nininger 

Slough, Minn. 
Near Hastings, Minn 

Do 

Do 

Do 

Hastings, Minn 

Point Douglas, Minn 

Do 

Presoott, Wis 

Do 

Do 

Near Presoott, W^is 

Do 

Do 

Do 

Do 

Near Smiths Bar, Wis 

Smiths Landing, Wis 

Do 

Do 

Near Smiths Landing, W^ls. 
Near Morgans Coulee, Wis. 
Near Diamond Bluff, Wis. . 

Do 

Do 

Do 

Diamond Bhiff, Wis 

Do 

Do 

Near Diamond Bluff, Wis. . 

Do 

Do 

Do 

Trenton, Wis 

Trenton Landing, Wis 

Do 

Do 

Near Island 24, Wis 

Near Pucketvllle, WLs 

Do 

Do 

Pucketvllle, Wis 

Do. 

Red Wing, Minn I 

Do I 

Near Red Wing, Minn 

Do I 

Do 1 

Do ' 



Designation of bench Corrected 
mark. elevation. 



P. B.M. 67.... 
P.B.M.68.... 
Old U. S. B. M. 
OldU. S. B M. 
P.B.M.70.... 
P.B.M.71.... 
P. B.M. 72.... 
P. B.M. 73.... 
P. B.M. 74.... 
P. B.M. 75.... 
P.B.M.76.... 

T.B.M.8 

T.B.M.9 

T. B.M. 10.... 
P. B.M. 77.... 
P.B.M.78.... 
T.B.M.ll.... 

T. B.M. 12 

P.B.M.79.... 

P. B.M. 80 

OldU. S. B.M. 
P,B.M.81.... 
T.B.M.14.... 
P.B.M.83.... 
P.B.M.84.... 
T. B.M. 17.... 
P.B.M.85 

P.B.M.86.... 
T.B.M.22.... 
P.B.M.87.... 



Old U.S. B.M. 23. 



T. B. 
P. B. 
P.B. 
P. B. 
P.B. 
T. B. 



P.B. 
P.B. 
P.B. 
P.B. 
T. B. 
P.B. 
P.B. 
T. B. 
T. B. 
T. B. 
T. B. 
T. B. 
P.B. 
P.B. 
T. B. 
P.B. 
P.B. 
T. B. 
P.B. 
P.B. 
T. B. 
T. B. 
T. B. 
P.B. 
P.B. 
T. B. 
T. B. 
P.B. 
P.B. 
P.B. 
P.B. 
P.B. 
P.B. 
T. B. 
T. B. 
P.B. 
P.B. 



M.23.. 
M.88.. 
M.89.. 
M.96.. 
M.97.. 
M.26.. 
M.90.. 
M.27.. 
M.91.. 
M. 28. . 
M.30.. 
M.92.. 
M.93.. 
M.94.. 
M.95.. 
M.35.. 
M.98. . 
M. 99.. 
M.37.. 
M.38.. 
M.39.. 
M.40. . 
M. 47. . 
M.IOO. 
M. 101. 
M. 46. . 
M. 102. 
M. 103. 
M.46.. 
M. 104. . 
M.105. 
M.48.. 
M.60.. 



61. 
106. 
107. 
52.. 



M.53. 
M. 108. 
M.109. 
M. 110. 
M.lll. 
M.112. 
M. 113. 
M.67.. 
M.68.. 
M. 114. 
M. 116. 



meters. 

216.0781 

214.4346 

216.6612 

211.9B28 

214.8836 

216. 1063 

237.9137 

213.4994 

214.7189 

212.9506 

214.1683 

216.8902 

212.8843 

216.9866 

216.3868 

216.6064 

22L4803 

226.8773 

225.7062 

226.9250 

211.3997 

227.3960 

229.6562 

228.9326 

230.1492 

227. 4471 

211.6649 

212.8888 
211.4383 
210.9157 

211.8087 

311.6692 
210.9707 
212. 1922 
210.8008 
211.9196 
216.1767 
217.2506 
212.9327 
212.0099 
213.8903 
209.1274 
209.6248 
210.8422 
207.3612 
208.5797 
208.5354 
207.6436 
206.8623 
207.2726 
206.4632 
209.7880 
212.1290 
207.2679 
208.6421 
209.8590 
220.6629 
220.8534 
221.6693 
221.1968 
219.6966 
220.9179 
220.4107 
233.2993 
206.1031 
205.7797 
207.0031 
206.5477 
206.4448 
205.6230 
206.8396 
205.4686 
206.6684 
209.8470 
206.6613 
209.8421 
216.8883 
212.6616 
213.8767 
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Place. 



Designation of bench , Corrected 
mark. elevation. 



NearRed Wing, Minn.... 

Do 

Do 

Near Waoouta, Minn 

Do 

Wacouta, Minn 

Do 

Near Lake Side, Minn 

Do....: 

Do 

Do 

Do 

Do 

Lake Side, Minn 

Do ' 

Florence, Minn I 

Do I 

Do I 

Near Florence, Minn 

Central Point, Minn ;, 

Do 

Lake City, Minn 

Do , 

Do I 

Near Lake City, Minn 

Do 

Do 

Near Kings Coulee, Minn. . . 

Keplers Coulee.^inn , 

Kings Coulee. Minn..! | 

Near Kings Coulee, Minn. . . 

Do 

Dutdimans Coulee, Minn. . 
Near Kings Coulee, Minn . . , 
Near Reeds Landing, Minn 

Do I 

Do 

Near Roscoes Coulee, Minn.{ 
Reeds Landing, Minn i 

Do 

Do 

Do 

Do , 

Wabasha, Minn 

Do 

Do 

Do 

Do 

Teepeeota Point, Minn 

NearAimaVwte!!!!!!!!!'.! 

Do 

Alma, Wis 

Do ' 

Do 

Do 

Do ! 

Do ; 

Do I 

Do I 

Do 

Do 

Do 

Do 

Near Cochrane, Wis 

Do 

Near Fountain City, Wis. ., 

Do ' 

Do 

Do 

Do 

Do 

Fountain aty. Wis.. .;.... 
. Do..... 

Do 

Do I 

Near Fountata aty. Wis. . 

Do 

Do 

Near Island 65, Wis 

Island W, Wis i 



T.B.M.59 

T.B.M.60 

T.B.M.61 

P.B.M.116 

P.B.M.117 

P.B.M.118 

P.B.M.119 1 

P.B.M.120 

P.B.M.121 

T.B.M.«6 

T.B.M.67 

T. B. M.69 

T.B.M.70 

P.B.M.122 

P.B.M.123 

T.B.M.78 

P.B.M.124 

P.B.M.126 

T.B.M.77 

P.B.M.126 1 

P.B.M.127 1 

P.B.M.128 • 

P. B.M. 129 

OldU. S. B.M 

P.B.M.130 

P.B.M.131 

T.B.M.84 

T.B.M.86 , 

P.B.M.132 

T.B.M.87 

P.B.M.133 

B.M. 134 1 

B.M. 88 

B.M. 89 

B.M. 90 

B.M. 135 

B.M. 136 j 

T.B.M.91 

P.B.M.137 

T.B.M.93 

OldU. 8. B.M. A.... 

P.B.M.138 

P.B.M.139 

P. B.M. 140 

OldU. 8. B.M.62i... 
OldU. 8. B.M. E.... 

P.B.M.141 

P.B.M.142 

P.B.M.143 

P. B.M. 144 

P.B.M.145.: I 

P.B.M.146 

T.B.M.104 

P.B.M.147 

OldU.S. B.M.I i 

OldU. 8. B.M.3 

P.B.M.148 

01dU.8.B.M.4 

T.B.M.105 1 

P. B.M. 149 

P.B.M.lfiO 

T.B.M.107 ' 

P.B.M.151 

P.B.M.1S2 

P.B.M.153 

P.B.M.164 

T. B.M. 117 

P.B.M.166 

P.B.M.lfi6 

T. B.M. 121 

P. B.M. 167 

P. B.M. 158 

T. B.M. 122 

Old U. 8. B. M. 1 H. 

W. O. 
OldU. 8. B.M. A.... 

P. B.M. 159 

T.B.M.123 

P.B.M.ieO 

P. B.M. 161 

T. B.M. 124 

T. B.M. 126 



meters. 

206.0757 

205.1031 

204.8038 

206.3216 

207.5380 

206.2844 

207.5036 

205.7495 

206.9692 

205.0775 

204.8453 

204.4667 , 

204.0886 , 

205.8794 

207.0952 I 

209.0835 I 

207.3179 1 1 

208.5374 i 

205.1596 

206.0973 

207.3122 I 

210.3841 

210.4122 I 
205.9695 
211.1200 
212.3411 , 
208.7666 > 

207.4123 , 
207.6824 
207.5926 I 
208.3049 
209.5273 
207.1869 
206.6168 , 
207.8527 I 
209.0111 I 
210.2297 1 1 
208.6655 I 
209.2843 I 
206.4885 I 
210.5122 [ 
209.0239 I 
210.2397 
210.6587 
206.6494 
210.6219 ' 
206.9464 i 
208.1569 
205.3121 , 
206.5261 
202.5084 : 
203.7254 
205.6014 ; 
206.6024 l' 
207.5582 I; 
206.1541 
209.6760 ; 
207.4263 I 
206.8902 li 
206. 1154 
207.3275 I 
205.5664 , 
203.8482 ' 
205.0648 . 
204.3643 I 
205.5758 
203.7917 , 
200.5464 
201.7642 , 
201.4732 I 
199. 7847 
201.0045 
203.1829 
201.0312 

205.0647 
206 0034 
202 6323 
204.1037 
205.3226 
203.6940 
202.0738 



Place. 



Island 69, Wis 

Do... 

Near Island 69, Wis 

Opposite Winona, Minn., 
in Wis. 

Do 

Do 

Winona, Minn 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Minneopa, Minn 

Do 

Near Winona, Minn 

Near Homer, Minn 

Do 

Do 

Do 

Do 

Do 

Do 

Near Lamoille, Minn 

Lamoille, Minn 

Do 

Near Richmond, Minn 

Richmond, Minn 

Do 

Do 

Near Dakota, Minn 

Near Richmond, Minn 

Do 

Dakota, Minn 

Do 

Do 

Dresbach, Minn 

Do 

Near Dresbach, Minn 

Do 

Do 

Do 

Near River Junction, Minn. 
Near La Crescent, Minn . . . 

Do 

Do 

Near La Crosse, Wis 

Do 

Do 

North La Crosse, Wis 

Do 

Do 

La Crosse, Wis 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Near Stoddard, Wis 

Do 

Do 

Do 

Stoddard, Wis 

Warners Landing, Wis 

Do 

Britts Landing. Wis 

Near Genoa, Wis 

Do 



Designation of bench Corrected 
. mark. elevation. 



P. B.M. 162.. 
P. B.M. 163.. 
T. B. M. 126. . 
T. B.M. 127.. 



P.B.M.164 

P.B.M.166 

Old U. 8. B. M. XVU. 

P.B.M.166 

P. B.M. 167 

New gauge at Winona. 

OldU. 8. B.M. b 

Winona City B.M... . 

OldU. 8. B.M 

P. B.M. 168 

OldU.S. B. M. B....I 
Old U. 8. B. M. on 

Liberty and Second 

streets. 
Old U. 8. B. M. on 

Keys's bam. 

P.B.M.160 

P. B.M. 170 

P. B.M. 171 

T. B.M. 130 

T. B.M. 131 

P.B.M.172 

P.B.M.173 

T.B.M.132 

T. B.M. 183 

P.B.M.174 

P.B.M.176 

T.B.M.136 

P.B.M.176 1 

P.B.M.177 

T.B.M.142 

P. B.M. 178 

P. B.M. 179 

T.B.M.144 

T.B.M.146 1 

P. B.M. 180 

P. B.M. 181 

P.B.M.182 

P. B.M. 183 

OldU.S. B.M. 131.. I 
OldU. 8. B.M. 130^..; 

P. B.M. 184 

T.B.M.151 

P.B.M.185 

P.B.M.186 

T. B.M. 153 , 

T.B.M.164 

P. B.M. 187 

P.B.M.188 

T. B.M. 165 1 

OldU. 8. B.M. 139...! 

P.B.M.189 

P.B.M.190 

T. B.M. 157 

P.B.M.191 ! 

T. B.M. 168 

City B. M. (Front 

s&eet). 

P. B.M. 192 

T. B.M. 160 

City B. M. (near 

bridge}. 

P.B.M.193 1 

T. B.M. 161 1 

T. B.M. 162 

P. B.M. 194 

P. B.M. 195 

P. B.M. 196 

P. B.M. 197 

T. B.M. 170 

T. B.M. 172 

P.B.M.198 

P.B.M.199 

P. B.M. 200 

T. B.M. 175 

P. B.M. 201 

P.B.M.2Q2 



metert. 

201.3903 

202.1060 

202.8991 

203.9336 

197.5057 
198.7187 
200.9624 
200.7184 
201.8701 
195.2629 
20L0846 
200.7598 
200.9899 
203.2650 
200.6246 
201.6538 



203.6769 

202.5042 
198.3620 
199.5788 
200.0946 
201. 4576 
200.7141 
201.9306 
20a7480 
20L4644 
204.0350 
205.2556 
200.2138 
199.5520 
20a7674 
204.3785 
199.9573 
201. 1771 
20aO301 
204.7323 
202.2103 
203.4322 
202. 1616 
203.3806 
199. 1014 
197.7238 
210.3406 
201.2667 
200.1801 
20L4023 
202.3182 
20L3993 
199.1025 
200.3274 
196.4150 
198.7155 
199 2238 
199 2463 
198 0554 
197.3414 
197.0045 
196.7062 

207.2879 
200.5660 
195.5204 

196.4262 
201.4418 
206.6465 
198.1556 
199.3738 
196.2226 
197.4362 
196 1075 

195 5294 

196 9064 
194.2361 
195.4647 
196.3457 
194.7079 
195.9315 
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KBECfSK LE^'ELIXG IX THE UNITED STATES, 1903-19O:. 

i:orrttrifA *tUiQl\ffrm of purrfutnmt bench markt — Contiaued. 



VS'^*' 



marc. 



Corrwt«l 



Plac». 



cipTBtkn. 



Ji««f ('trcji%. ViA 

I^o 

Do 

f't^niA. Wn,,. .... 

\#rstf *r*'WA. W L» 

Do 

Do 

Do 

!>*/ 

VJr^iTjr. Wl^ 

X#!ar VU-t/zry. Wi» 

S*«»r !.!« iV^t/i, W !-• 

Do 

Do 

D«'Hr/to, Wh-. . .. 

Do 

Do 

.V«ir D*! hetUi, W I* 

Do 

Do 

Do 

S«»r KiiAh Crti0:k, WU.... 
St!9i tftsnyviiiP., WU 

Do 

Do 

Do 

Kerry vlUe, Wh 



Do. 



Smr F«rry vllle, WU 

S}o 

Do 

Do 

Near Lynxvllle, Win 

Do 

Do 

Lynx vni«, Wis 

Do 

Do 

N«ir Lynxvllie, Win 

VIolJi, Wh 

J>o 

Do 

Nww Viola, WlJ» 

Do 

New Channe, WU 

Do 

Do 

Do 

i'hitrme, WJji 

Nwir ('h&rme, Wl* 

Do 

Do 

rrslrlo<lunil«n, Wl^ 

Do 

Do 

Do 

Do 

North McrJr«»(jor, Iowa 

Do 

Houth Mc(}rcKor, Iowa 

Do 

Do 

Nmr Houth MrOroKor, Iowa 

Do 

Do 

Do 

Do 

Nnar Island 176, Iowa 

Ncwflny Mconi, Iowa.... 

Do 

('layton, Iowa 

Do 

Do 

Nfiar (May ton, Iowa 

Do 

Do 

Near Kckard, Iowa 

Do 

Do 

Near Outtenberg, Iowa 

Do 



T B. M 
X. H. M 
K B. M 
O.'l f. h 
7. B. M. 
P. H. M. 
K B M. 
T. B M. 
P. B M. 
F. B. M. 
K B. M. 
T. B. M. 
P. B. M. 
P. B. M. 
T. B. M. 
T. B. M. 
P. B. M. 
P. B. M. 
T. B. M. 
P. B. M. 
P. B. M. 
T. B. M. 
T. B. M. 
T. B. M. 
P. B. M. 
P. B. M. 
T. B. M. 
P. B. M. 
P. B. M. 
T. B. M, 
T. B. M. 
P. B. M. 
P. B. M. 
P. B. M. 
P. B. M. 
T. B. M. 
T. B. M. 
OW U. 8. 
P. B. M. 
T. B. M. 
T. B. M. 
P. B. M. 
P. B. M. 
T. B. M. 
T. B. M. 
T. B. M. 
P. B. M. 
P. B. M. 
P. B. M. 
T. B. M. 
T. B. M. 
P. B. M. 
P. B. If. 
T. B.M. 
P. B. M, 
P. B. M. 
Old U. 8. 
T. B. M. 
T. B. M. 



2lPi 

B. M. 

'^>4 

^i', 



.B.M. 

.B.M. 

. B. M. 

. B. M. 
B.M. 
B.M. 

. B.M. 
P. B.M. 
T. B. M. 
T. B. M. 
P. B.M. 
P. B.M. 
Old IT. 8 
Old U. 8 
P. D.M. 
T. B. M. 
P. B.M. 
T. B.M. 
P. B. M. 
P. B. M. 
T. B.M. 
P. B.M. 
P. B.M. 



Jf^, 

'^;; 

v^ 

I'M' 

Jf* 

210 

P/J 

1« 

211 

212 

1W» 

213 

214 

IVi 

197 

1« 

215 

216 

200 

217 

218 

2«2 

204 

219 

22rj 

221 

222 

2r» 

2(;7 

B.M... 

223 

2U» 

211 

224 

226 

212 

213 

216 

226 

227 

228 

216 

218 

229 

230 

226 

231 

232 

B.M. a. 

226 

227 

233 

228 

2:i4 

2:J6 

230 

236 

237 

238 

231 

282 

239 

240 

. B.M.b. 



M... 



195.:5W7 
145. It/P, 

IM. 72.% 
i'A%.51'iJ 
'^.021% 

9;.j44i 

195. .C03 
194. 7'Jf;l 
93 l.vz:{ 
194.37319 

194 .9933 

195 <M^^ 

mjMi 

194. 128; 

I94.id9rj 

l« «>47 
I93.8f*39 

193. »»725 

194 (19 ;o 

193 2l.«i7 
192 H2.S7 

194 04ii3 
193.0109 
191.7914 
193.0129 
193.7710 
192.0767 
190.4661 
191.6746 
192.0316 
193.2617 
192. 9567 
193.6784 
1915295 
194.7127 
192 9362 
192.8867 
192.1174 
193.3358 
193.6966 
193.7617 
191.8655 
192. 3465 
193.6663 
193. 7689 
193.2681 
192.7000 
192. 2482 
198.4666 
194.9126 
190.2060 
192.4287 
192. 4289 
190. 8889 
189. 2763 
192.4961 
191. 7474 
192.6062 
192.9664 
192.7602 
191.4206 
192.6403 
193.8879 
191.3663 
190. 6191 
190.4312 
191. 6489 
189.8197 
190. 9168 
106.2826 
192. 7185 
192.2966 
191. 6762 
189.0440 
190.2648 
189. 9692 
.88.2880 
.89.6063 ' 



'iutt^Dberg, lova 

Do 

Do 

Near GulUfoberg, Iowa. 

Do 

Do 

Do 

Do 

Near Turto-y Riv«'r Junc-- 

ivtn, Iowa. 
Turlwy River Jcl., Iowa. . . 

Do 

Do 

Near Turkey Riypt June- 

tioDj, Iowa. 
Near Bueca Vbta, Iowa. . . 

Do 

Do 

Bufna Vb»ia, Iowa 

Do 

N<»r Bucroa Vista, Iowa. . . 

Do 

N«ar Waupeton, Iowa 

Do 

Do 

Do 

Do 

Do 

Do 

Finlpy Landinit, Iowa 

Do 

Nftar I&laad 207, Iowa 

FrenchtowD Landing, Iowa 

Do 

Do 

8p<>cht« Feny, Iowa 

Do 

Do 

Do 

Do 

Near 8pechts Ferry, Iowa . 

Do 

Do 

2i miles above Little Ma- 
quoketa River, Iowa. 

Do 

U miles above Little Ma- 

quoketa River, Iowa. 
I mile above Edinore, Iowa. 

Do 

2.3 miles above Eagle 
Point, Iowa. 

Do 

Do 

Near Eagle Point, Iowa 

Eagle Pomt, Iowa 

DuDuque, Iowa 

Do 

Do 

Eagle Point, Iowa 

Dubuque, Iowa 

Do 

Do 

Do 

Do 

Do 

East Dubuque, 111 

Do 

Dubuque, Iowa 

Do 



Do 

Do 

Do 

Do 

Do 

Near Dubuque, Iowa. 

Do 

Do 

Near Cattese, Iowa. . . 

Do 

Do 



F.B.X.»7 l«2.»?9i 

F.B.M.248 194.5MT 

T.B.M.250 187-9»«S 

T.B.X.252 18d.9M2 

F.B.X.249 U8.0733 

F. B.M. 260 189.2913 

T. B.M. 253 I*«.ni2 

T. B.M.254 192.2938 

T.B.M.266 19a4^89 

P.B.M.261 190.9835 

T-B.M.257 li!(7.9610 

F B.M.2.^ 187.9546 

T.B.M.2a8 189.9628 

F.B.M.253 188.1607 

F. B.M. 2.74 189.3699 

T. B.M. 262 190.7615 

T.B.M.2M 19L2222 

F. B«M.255 19L3t95 

T. B.M. 265 19L5I61 

T. B.M. 267 19L37a6 

F.B.M.266 19ai7g8 

F. B.M. 257 19L3989 

T.B.M.26I9 19L9029 

T. B.M.270 19a9465 

F.B.M.258 187.7582 

P,B.M269 188.9739 

T.B.M.2r3 190.9695 

F.B.M.260 188.6789 

F.B.M.251 189.8986 

F B.M.262 187.6882 

T.B.M.277 187.1924 

F.B.M.263 186.2409 

P.B.M.254 187.4602 

Old P. B. M. No. 30... 187.6343 

OldU. S. B. M.a 187.7793 

F.B.M.265 186.4022 

F.B.M.266 187.6208 

T.B.M.279 188.3801 

T.B.M.280 188.5820 

P.B.M.267 185.8407 

P.B.M.288 187.0637 

P.B.M.269 188.4366 

P.B.M.270 189.6634 

T.B.M.283 187.9783 

P. B. M.271 186.6n9 

P. B.M.272 187.8008 

T. B.M.287 186.3964 

P. B. M.273 185.4439 

P. B.M. 274 186.6614 

T. B.M. 289 188.6105 

T. B.M. 291 186.6179 

P. B.M.276 184.7073 

P. B.M. 276 186.3699 

P. B.M. 277 186.5774 

Old U. 8. B. M. 23 . . . . 181. 2486 

T. B.M.293 186.2938 

T. B.M. 294 185.8100 

P. B.M.278 186.8483 

T. B.M. 295 186.2161 

P. B.M. 279 196.5809 

P. B.M. 280 188.4334 

OldU. 8. B.M. a 187.5589 

OldU. 8. B.M. b 187.3367 

T. B.M.296 186.4721 

City B. M. Julien 186.7626 

House. 

City B. M. Jess's store. 186. 6498 

T.B.M.297 186.4467 

OldU. 8. B.M. a 186.1845 

OldU. S. B.M. b 184.8379 

P. B.M. 281 186.7122 

T. B. M.299 186.1987 

P. B.M. 282 186.9721 

P.B.M.283 ! 187.1911 

T.B.M.301 188.0336 

P. B.M.284 186.8822 

P. B.M. 285 1 188.1014 
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Place. 



Deslgnatiozi of bench | Corrected 
mark. , elevation. 



Place. 



Designation of bench Corrected 
mark. elevation. 



I 



Cattese, Iowa 

Near Cattese, Iowa 

Do 

Do 

Shawondasee Club 
Grounds, Iowa. 

Do..\ 

Near Massey, Iowa 

Do 

Near Nine Mile Island, 
Iowa. 

Do 

Do 

Near Snyders, Iowa 

Near Gordons Ferry, Iowa. 

Do 

Do 

Do 

Do 

Do 

Gordons Ferry, Iowa 

Do 

Near Gordons Ferry, Iowa. 

Do 

Do I 

Near Smiths Station, Iowa. 

Do 

Do 

Do 

Do 

Do 

Near North Bellevue, Iowa 

Do 

Do 

Bollevup, Iowa 

Do 

Do 

Do 

Do 

Do 

Near Bellevue, Iowa 

Do 

Do 

Do 

Do 

Do , 

Do I 

Do I 

Do 

Do ' 

Harris Landing, 111 

Do I 

Do 

Do ' 

Near Harris Landing, 111 . . 

Do 

Opposite foot of Island 256. 

Do 

Near Arnold Landing, 111.. 

Do 

Arnold Landing, 111 

Near Arnold Landing, lU.. 

Do : 

Near Marcus, 111 

Do 

Near Savanna, 111 

Do 

Do 

Do 

Savanna, 111 

Do 

Do 

Do 



T. B.M.302... 
T. B.M.303... 
T. B, M. 304. . . 
Old U. 8. B. M. 
P. B.M.286... 



24. 



311. 
312. 
290. 
291. 
314. 
292. 



316- . . . 
294. .. . 
296.... 
318. .. . 
296.... 
297. .. . 
321.... 
298.... 
299.... 



P. B. M. 287. 
T. B. M. 307. 
T. B. M. 306. 
P. B.M.288. 



P. B. M. 
T. B. M. 
T. B. M. 
P. B. M. 
P. B. M. 
T. B. M. 
P. B. M. 
P. B. M. 
T. B. M. 
P. B. M. 
P. B. M. 
T. B. M. 
P. B. M. 
P. B. M. 
T. B.M. 
P. B. M. 
P. ». M. 
T. B. M. 
P. B. M. 
P. B.M. 
P. B. M. 
P. B. M. 
P. B.M. 
P. B. M. 
P. B.M. 
P. B. M. 
Old L'. S 
T. B.M. 
P. B.M. 
P. B. M. 
P. B. M. 
T. B. M. 
T. B. M. 
P. B.M. 
P. B. M. 
P. B. M. 
P. B. M. 
P. B.M. 
P. B.M. 
P. B.M. 
P. B. M. 
P. B. M. 
P. B.M. 
P. B.M. 
P. B.M. 
P. B.M. 
P. B.M. 
P. B.M. 
P. B.M. 
P. B.M. 
P. B.M. 
P. B. M. 
P. B.M. 
P. B. M. 
P. B.M. 
P. B.M. 
P. B.M. 
P. B.M. 
Old U. S 
P. B.M. 
P. B.M. 
P. B. M. 



300. 
301. 
302. 
303. 
304. 
306. 
3C6. 
307. 
B] 
326. 
308. 
309. 
310. 
329. 
331. 
311. 
312. 
313. 
314. 
316. 
316. 
317. 
318. 
319. 
320. 
321. 



324. 
326. 



327 

328 

329 

330 

331 



333 

334 

335 

.B.M. 18. 



337. 



meters. 
188. 1613 
187.4991 
185.1388 
180.1788 ' 
183.7538 

184.9730 
186.8618 I 
186.0665 
184.0568 ' 

185.2758 ' 
186.4277 I 
186. '«76 
184.2610 ' 
185.4711 I 
182.6565 ' 
183.1197 I 
184.3399 , 
186.5865 I 
187.2681 ,, 
188. 4824 ' 
186.3096 ; 
185.0978 1 
186.3205 I 
185.2192 i 
183.6547 , 
184.7687 I 
185.5800 
184.7891 I 
186 0007 ' 
190.0813 , 
180.3861 
181.5971 1 
188.6572 ' 
189.8753 , 
188.7774 I 
181.9916 
185 4423 
186.2050 I 
184.4690 
186.6816 I 
184 6370 
183.0190 I 
181.5629 , 
182.7797 I 
179.6391 , 
180.7494 I 
179.1484 , 
180.3568 I 
186.2621 I 
187.4711 ' 
186.6063 I 
187.8248 , 
188.9824 
190.2015 
190.2562 
191.4745 
178. 7241 
179. 9411 
186.3993 
181.0803 
182.2894 
178.0874 , 
179.3087 
179.7850 
181.0074 
180.4612 
181.6780 
176.8679 
182.5681 
178.6157 
179.8325 



Minneapolis, Minn T. B. M. 13 

Do P. B. M. University! 

Campus. 

Do P. B. M. PlUsbury Hall, 

T.B.M.12 

/P.B.M.U* I 

IX**E®(?*E overj 



Do. 
Do. 



Do. 



P. B.M. Great North- 
em. 

P. B.M. Brewery 

Do T. B.M. 11 

Do P. B. M. Gluck 

J.. /P. B. M. a|« 

" \Top of cap over same. . 

Do T.B.M.S 

Near Mimieapolis, Mimi... {^.^^.^^'J-^^- 
Near Fridley, Minn /P.B. M. "J" 

\Top of cap over same. . 

Near Anoka, Minn T. B.M. 27 

jy fP. B.M. Dunn A 

" iTop of cap over same. . 

Do T. B. M. 29 

Do 



Do. 



. /P. B. M. «r 
\Top of cap over same. . 
IP.B.M. Powell A.... 

• \ Top of cap over same . . 

Do IP.TB.M.T 

^^ \Top of cap over same. . 

Anoka, Minn P. B.M. Anoka 

Do /P.B.M.«Ji 

" \Top of cap over same. . 

Near Anoka, Minn {Topof^Jipovw^^^^ 

Near Itasca, Minn JTip if^p ov^r ^4! . 

Near Elk River, Mimi {^opof^oVer ^e! 

Elk River, Mimi {xopof^Jap^^^^^^ 

Do P. B.M. Elk River... 

Near Otsego, Mimi {tod of^Jkp^o'v^ ^e! ! 

Near Monticello, Mimi {?o|ofVover k^e! '. 

Do /P.B.M. ai* 

° \To5^of cap over same. 

Do "^ ^' " ^ 



Do. 



\Top of cap over same. . , 
P. B.M. West Base. 
Top of cap over same. . ' 

P.B.M.^S* I 

Top of cap over same. . 
T.B.M.70 1 



Monticello, Minn 

Do 

Near MonticoUo, Minn {^^p of^Ja^^ov^r' ^e! '. 

Do /P.B.M.351 

\Top of cap over same 

Near Bear Island, Minn.... {?o|of1ap*Jver' ^e 

Do /P.%.M.«?» 

" \To5i^of cap over same 

Near Clearwater, Minn 



P. B.M. 



Do. 
Do. 



!*- 
cap over same. 

M. «§» 

, cap over same. 
P.I3. M. "- 

over same . 



! Top of 
1».B. 1 
Top of 

rP. B. M.a?' 
1 Top of cap 0^ 
]P. B. M. a?' 
\Top of cap o^ 



over same . . 



St. Paul, Minn T. B.M. 23.. 

T.B.M.22.. 

/P. B. M. Macalester. 



Do. 
Do. 
Do 't. 'fer M. 18 



\Top of cap over same 



Do. 



T. B.M. 16. 



248.7074 
252.5666 
284.4923 
285.7018 
277.1738 
265. 1384 I 



Near St. Augusta, Minn. . 

East St. Cloud, Minn {?op of^JaplVer same . 

St. Cloud, Minn P. B. M. St. Cloud . . . 

Near St. Cloud, Minn T. B.M. 110 

Near Sauk Rapids. Minn. {?o|of*Japl"ver same ! 

Do i T.B. M. 112 

Do fP. B.M.«;».. 

•*^" ITop of cap ov 

Near Little Rock, Minn... {^iJifVoveriimc:: 



meters. 

256.3217 

267.0238 

258.6782 
262.6559 
242.2623 
243. 4753 
268.6190 

249.0012 
262.4687 
253.5814 
253.2291 
254.4426 
254. 1479 
253.6765 
264.8836 
258.4398 
259.6518 
270.7572 
267.5649 
268.7795 
260.9467 
254. 7970 
256.0024 
264.5909 
265.8050 
261.2179 
262.4261 
259.1114 
256.9297 
258.1429 
261.5139 
262.7219 
268.4857 
260.6961 
270.2480 
271.4544 
271.9633 
273.1684 
266. 4763 
273.8757 
275.0818 
271.9476 
273. 1513 
282.5230 
283.7139 
284.1253 
285.3394 
284.0102 
285.2176 
284. 7662 
285.9730 
278. 6498 
289. 7194 
290.9277 
289.2554 
290.4668 
294.6382 
295. 7431 
295.9941 
297.2020 
298.9811 
300. 1918 
291.3094 
292.5178 
305. 1407 
306.3474 
307.9899 
:«9. 1941 
308.6847 
309. 89:i3 
314.99c8 
306.3882 
305.5488 
306.7564 
307.1092 
312.9179 
314. 1284 
312. 3067 
313.6144 
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Place. 



I I 

Designation of bench ' Corrected 
mark. elevation. 



Place. 



Near Ulee. Minn '{Top^/f-ap'Jver sanie ! ! 

,. (P. 1^. M. Ua'kBase... 

^" \Top of cap over same . . 

!/P. B. M. lllvcrBase.. 

iTop of cap over sanip . . 

/P. B.M.-S' 

\Top of cap over same . . 

/P. B. M. 25s 

\Top of cap over same . . 

Xear North Prairie. Minn. . {^^p of^ap-Qver ^me . '. 

Do fP.B.M.^r. 



Do. 
Do. 



Do. 



Near Royal ton, Minn. 



Do. 



Near Little Falls, Minn.... 



Do. 



71 
\ Top of cap over same . 

/P. B. M. %•*• 

\Top of cap over same . . 

P. B. M. agp 

Top of cap over same . . 

P. B. M. a§° 

^Top of cap over same . . 

fP. B. M. '31 

\ Top of cap over same . . 



Little Falls. Minn 1'- :|i- M. 152. 

Near Little Falls. Minn. . , 

Belie Prairie. Minn 

Near Belle Prairie, Minn. 



fP. B. M. =8^ 

i Top of cap over same . . 

fP. B. M. ^§'' 

\ Top of cap over same. . 

IP. B. M. '!]• 

\Top of cap over same . . 



Near Fort Ripley. Minn...'a';,«^M^^^^ 
/P. B. M — 



over same . . 



Do. 

Do. 



Top of cap over same . . 

P. B. M. 33- 

Top of cap over same . . 



.Near Old Fort Rlpley.Mlnn {'fop qj*** '^ 



cap over same.. 

/I*. B. M. »r 

1 Top of cap over same . . 

/P. B.M. ^'i" 

\Top of cap over same . . 

rp. B. M. •»i» 

I Top of cap over same . . 

rp. B. M. '»» 

iTop of cap over same . . 

T. B. M. igrj 

T. B. M. m 

Bralnerd. Minn {To|of^iip"over ^me'. ! 



Near Island No. 22, Minn. . 

Near Old Crow Wing 
Ferry, Minn. 
Do 

Near Bralnerd. Mhm , 

Do I 

Do 



Do.. 
Do.. 



Do.. 
Do.. 



ifP. B. M. Sanitarium.. 
l\Top of cap over same . . 
/P. B.M. South Base.. 
1 Top of cap over same. . 

"P. B. M. North Base.. 

Top of cap over same. . 

P.B. M. ^* 

Top of cap over same.. 

Near Bralnerd, Minn {rip of^p^over same.! 

Near mouth of Rabbit JP.B.M. =>.;■ 
River, Mlim. 

Do 

Near Old Indian Mission 

Minn. ,, ^ 

Near mouth of Pine River, jP. B. M. ^3" 

\Top of cap over same 

/P.B.M.-j' 

• \Top of cap over same 
Near Towhea*! Rapids, /P. B. M. T- 
Minn. 



iTop oi cap over same.. 

fP. B.M. ^i" 

\Top of cap over same. . 

/P. B.M. 'i" 

, ITop of cap over same. . 



Minn. 
Near Island Lake, Minn. .. 



\Top of cap over same. . 

/P. B.M. =•?=• 

\Top of cap over same.. 

]P. B.M.n* 

\Top of cap over same. . 
Near mouth of Hay Creek, /P. B. M. ^r . . 



Near Ishiiid No. 1, .Minn. 
Near Dean Brook. Miiui. 



Minn. 

Near mouth of Cedar 
Brook, Minn. 

Near Aitkin Minn 



Top of cap over same.. 

P.B.M. ^'ij" 

Top of cap over same. . 

P. B.M. ^- 

^Top ot tap over same. . 
Aitkin, Minn P. B. M. Court-house. 



meters. 
314. 4627 
315. 67;-5 
322. 0790 
323.2917 
320. 9829 
322. l<^ii< 
:Cl..'i92o 
322. S045 
321.1711 
322. 3816 
318. 7369 
319.94^)0 
324. 99:.S 
326. 2064 
331. 6926 
.332. 9043 
333.1223 
334. 3224 
;«6. 4376 
;«7. 64«o 
Xi9. 29.i3 
340. 5057 
339,7:»9 
341. 1403 
342. 3371 
.344.1169 

345. 3292 

346. 4357 
347.6461 

348. <858 

349. 7005 
351.0167 
352. 2337 
:»4.0051 
355. 2197 
,353. 8185 
35.5. 0292 
.361.0202 

:%2. 2:;o5 

362. 0: 8;i 
36.3. 2490 
359.0291 
360. 2i91 
36:^.5500 
364. 7.^«6 
377.5977 
.372. 6721 

;i7o. 8:n7 

372.0410 
368.5890 
369.8320 
369.8630 
371.0751 
367. 1632 
368.3786 
367.6672 
368.8752 
370. 7635 
371. 9768 
368.6844 
369.8902 
378. 0989 
379.3058 
359.5737 
360. 7824 
364.6792 
365.88S8 
3(i2.58l9 
»W. 7858 
364.3680 
365.5789 
367.8669 
369.0783 
3fi9.5003 
370.7105 
367.6647 
368.8740 
365.2587 
366.4696 
365.3969 
366.6030 
370.8103 



Designation of bench Corrected 
mark. elevation. 



Brainerd, Minn T. B.M.201 

Near Leaks, Minn I T. B.M. 3 

Do T. B.M. 5 

Near Merrifield, Minn T. B. M. 6 

xTcr^fi^M Ai»«« fP. B.M. Merrifield.... 

Mernfield, Minn JTop of cap over same.. 

Near Merrineld, Minn T. B.M. 10 

Near Hubert, Minn T. B.M. 13 

Do T. B.M. 14 

Hubert, Minn T. B. M. 16 

Near Hubert, Minn T. B. M. 18 

Near Pequot, Minn T. B. M. 20 

Do T. B.M. 21 

Do T. B.M. 22 

Do I T. B.M. 23 

Pequot, Mlmi ' T. B.M. 24 

J. fP. B. M. Pequot 

^" \Top of cap over s 

Near Pequot, Minn ^ - - ^- 

Jenkins, Minn 

Near Pino River, Minn.. 

Do 

Do 

Do 

Pine River, Minn T. B.M. 35 

p. r P. B.M. Pine River.. 

^" \Top of cap over same. . 

Near Pine River, Minn.... -T. B. M.37... 
Near Mildred, Minn T. B. M. 39... 

Do T.B.M.41... 

Near Backus. M inn T . B . M. 43 



__, ^ same.. 

T.Ij.M.26,. 

T. B.M. 28 

i T. B.M. 30 

T.B.M.31 

T.B. M.32 

T. B.M. 33... 



„ 1. ,,. fP. B. M. Backus 

Backus. Minn im. . ±^. ^. ucm>..uo 



Near Island Lake, Minn. 

Do 

Do 

Near Hackcnsack, Minn. 

Do 



Top of cap over same. . 

T.B. M. 46 

T. B.M. 48 

T. B.M. 49 

T. B.M. 60 

T. B.M. 52 

iT««ir««oo«i, \fi«r, /P- B- M. Hackensack.. 

Hackcnsack, Minn I^op of cap over same. . 

Do T. B.M. 53 

Near Hackensack, Minn ... T. B. M. 54 

Do T. B.M. 55 

Do T. B.M. 56 

Lothrop, Minn T. B. M. 57 

Near Hunters, Mlnr. :{?if b^'oaf^^sit': 

Hunters, Minn ' T. B.M. 60 

Near Hunters, Minn ■ T. B. M.62 

Near Walker, Minn i T. B. M. 63 



Do.. 
Do.. 



Walker, Minn 

Do 

Do 

Near Walker, Minn.. 

Do 

Do T. B.M. 72 

Do R. R. B.M 

Near I^ch Lake, Minn. . . T. B. M. 73 

l/Ctxjh Lake, Minn 



T. B. M.64. 

T. B. M. 65. 

rP. B. M. Walker 

'\Top of cap over same. . • 

P. B.M.Cole 

P. B.M. Water Tank. 

T.B. M. 69 

T. B.M. 71 



iTop of cap over same.. 

T. B.M. /7 

T. B.M. 78 

T. B.M. 79 

T. B.M. 80 

T. B. M. 81 

Do T. B. M.82 

Do T. B. M.H3 

fP. B. M. SU»amboftt 



Near I^x-ch Lake, Mlmi.. 
.Near Wilkinson. Minn... 

Do 

Do. 

Do. 



Do. 



Do :.. 

Do 

Near Cass Lake, Minn. 

Do T.B.M.SD 

Do T.B. M. 90 



Lake 
Top of cap over same 
T. B.M. 85. 
T. B. M. 84». 
T. B. M 



Cass Lake, Minn. 



JP. B.M. Wye 

• \Top of cap over same. , 



meters. 

367.8658 

371.9939 

372. 7070 

372.6763 

370.9312 

372.1443 

371.8483 

372.2203 

372. 4117 

367.6450 

373.9402 

367.2439 

372.6061 

378.8559 

389.2882 

391.2189 

389.8064 

391.0160 

388.4008 

388.6816 

389.0543 

388.4892 

390.6313 

393.0726 

395.9339 

395.0112 

396.2163 

399.8586 

409. 4174 

406.8522 

4U.4886 

407.4816 

406.6916 

410.2943 

405.0668 

407.5496 

412. 1626 

422.9673 

422.9379 

424. 1525 

423.2908 

431.4163 

433.9323 

426.8450 

425. 7569 

423.8432 

425.0572 

423.3206 

409.2054 

400. 7417 

397.9280 

399.3662 

402.9636 

404. 1697 

402.4149 

414.1514 

404.4349 

399.3917 

398. 1213 

397. 1787 

405.6541 

406.3906 

407. 5954 

400. 9354 

399.5880 

397.3717 

397. 9258 

401.3688 

396. 8401 

,198. 24r>9 

398. 2185 

399. 4254 
400. 5197 
407. 5412 
408.1551 
409.1852 
406.1602 



406.0713 
407.2863 
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Place. 



Near Cass Lake. Minn. . 

Near Farrls, Minn 

Do 



Designation of bench Corrected 
mark. ele\'ation. 



Place. 



Designation o( bench 
mark. 



Do 

Do 

Near Rosby. Minn.. 



Do. 



Near South Bemidji, Minn 

Do 

Do • 

Near B«midji. Minn 

Bemidji. Minn 

Do 



Do 

Near Bemidji. Minn. 
Do 



Do. 



Xmr Maltby, Minn 

Near mouth of ilonnepln 
liivor. Minn. 

Noar**Tho Rapids." Minn 

Near mouth of I.>a Sulio 
R]ver, Minn. 

On Pro.spxjt IIlll, Minn. . . . 
Near Lake ltas?a. Minn. . . 

Do 

Do 

Lake Itasca. Minn 



T.B.M.93 

T. B.M.94 

T.B.M.97 

/P. B.M. Midge Lako. 
\Top of cap over same. . 

T.Ib.M.101 

I T. B.M. 102 

T. B.M. 103 

T. B.M. 105 

T. B.M. 107 

T. B.M. 108 

f Bemidji A 

I i Top of cap over same. . 

' T. B.M. Ill 

fP. B. M. Wlllets 

\Top of cap over same. . 
, P. B. M. Bemidji 
I Tank. 

T. B.M. 114 

«P. B.M. Dorman 

I Top of cap over same. . 

rP. B. M.Collottc 

i Top of cap over same. . 

( Count V Ime A 

i Top of cap over same. . 
tV.B. M. llennepJn. .. 
\Top of cap over sa'iie. . 

P. B.M. Rapids 

Top of cap over same. . 

P. B.M. La Salle 

Top of cap over same . . 

I Prospect HI 11 A 

i Top of cap over same. . 

/P. B. M. Sherratt 

ITop of cap over saine. . 
(P. B. M. Park Line... 
\Top of cap over sain<'. . 

I Itasca A 

i Top of cap over same. . 
]P. B. M. Park Hous'. 
\Top of cap over sanie. . 



meters. 
402.5766 
410. 0573 
413. 2801 
404. 9075 
400. 1771 
404. 9795 
400. 3022 
408.3950 
411.5345 
414. 5907 
415.0395 
415. (iS20 
416. 8955 
411.5916 
414. 2876 
415. 4978 
415.3318 



Near Ball Club, Minn {^of;,tl^7^u^: 

r)o /B.M. Wigwam 

I Top of cap over same. 

Do , T.B. M. 15C 

Near Starke. Mimi {lopofip 



, .^ ,_ .jip over same.. 

Starke. Minn : T.^. M.20O 

Near Starke. Minn T. B. M. 202 

Near Deer River, Minn. . . . T. B. M. 203 

Do P»^ ^^^ A 

iTop of cap over same.. 

Deer River, Minn , T. B.M. 206 

no ' i^^^ Rivf^T A 



Do. 



ITop of cap over same. 
/B. M. Roundhouse. 



IXfiA I 



Cass Lake. Minn P. B. M. Roundhouse 

,. fC. S. K. B. M. 347... 

" ITop of cap over same. 

Near Cass Lake. Minn {^^olof'^iap over'^mV. 

Near Lo.nond, .Minn T. B. M. 109 

jP. B. M. Lomond 
Lomond. Minn { Spur. 

I [Top of cap over same. 

Near Lomond. Minn fc^cap over^^e. 

Cuba. Minn ! T. B.M. 170 

Near Cuba. Minn T. B. M. 172 

Near Schley, Minn 

Do 

Do 

Do 

Do 

Near Bona. Minn T. B. M. 181 

Do T.B.M.183 

Do fBigosh A 



416. 7364 
419. 4618 
420. 6734 
415.55<S I 
416.7702 ' 
447. 7901 
449.0062 
421.S1K5 
423.0310 
426. 0801 
427. 2904 
431.3517 
432. .5(35 
512. 45.'S4 
513.6726 
453. 7044 
454.9231 
451.7302 
452. 9420 
467. 0(»13 
4t». 2770 
454. 0838 
455. 2956 

404. 1792 
4C5.:«11 
406.5204 
401. 1292 
402. 32^5 
403. 4674 
399.4277 . 

400.6389 



■ \Top of cap over same. 
/U.S. K. B.M. 192... 

■ \Top of cap over same. 

Do U. S. Kngineer gauge. 

Do T. B.M. 208 



Near Deer Rlwr, Minn. 



T. B. M. 210. 
T. B.M. 212. 
T. B.M. 213. 



Near Hull, Minn. . 
Do. 
Do. 

Kear Cohassct. Minn {?„«i,^°^rJ^-._ .... 

Cohasset, Minn T. B. M. 215 

n- rU. S. E. B. M. 166 , 

ITop of cap over same. .' 

Near Cohasset. Minn |?;^.,?.T. 

Dam, 



Near Pokegama 

Minn. 
Pokegama Dam, Minn 



Top of cap over same. 
OldU. S. B.M 



P. B. M. Pokegama . 
Falls. 

M. 167 

over same. 

Pokegama Dam, Minn U.S. Engineer gauge . 

Do 1 do.. 



Near Pokegama Dam.Minn {?op of^eap o 



Do 

Near Grand Rapids. Minn. 



do ! 

i Grand Rapids A , 

\ Top of cap over same . . I 



T. B. M. 174. 
T. B. M. 175. 
T. B. M. 176. 
T. B.M. 177. 
T. B. M. 179. 



\Top of cap over same. , 
fP 



»«"*• *^*"" [Torof'cap over same. . 

Do R. R. B.M 

V.Mir RiMift Vf Inn ' Norway Grove A 

>.ar Htna. Minn i Top of cap over same.. 



Do 

Do 

Near Nushka, Minn. . . 

Nashka. Minn 

Near Nushka. Minn. 



T. B.M. 188. 
R. R. B. M.. 
T. B.M. 189. 
T. B. M. 191. 
T. B. M. 192. 



Do (Divide A. 

) Top of cap over same. . 

Ty i/B.M. Misslsslpp* .... 

iTop of cap over same. . 

Near Ball Club, Mlm, i{^opofc^p^'e?'Ame:\ 



398. 3843 
410. 4875 
408. 7993 
400. 0342 
402. 7639 
405. 6430 
404.0t82 
402. 1407 
401.eX)75 

400. 5738 
402. 0627 
403. 2773 

401. 6612 

402. 8737 
.^99. 4445 
403. 0423 
404.2502 
402. 5680 
402. 3(>18 
399. 5442 
399. (M66 
403. 09«() 

402. IH05 

403. 8451 
398.0316 
399.2388 
394. 4353 
395.6316 



Do T.B. M.220 

Grand Rapids, Minn P. B. M. Balustrade.. 

Near Grand Rapids, Minn, l^?^^^^}^^--"----- 
* I Top of cap over same.. 

Do iB. M. Grand Rapids.. 

\Top of cap over same. . 

Near La Prairie, Minn i P. B. M. Prairie River. 

Do fLaPralrle A 

ilTopofcapoversame.. 

Do T. B. M. 226 

Blackberry, Minn T. B. M.229 

Do T. B.M. 230 



Corrected 
elevation. 



meters. 

397. 2439 

398.4471 

393.0112 

394.2260 

391.7684 

391.9800 

393.1931 

393.8673 

397. 1341 

397. 2598 

394.2993 

396.5079 

394.3749 

396. 7048 

396.9247 

393. 4347 

394.6332 

391.6377 

392. 8350 

390. 7406 
391. 1031 
392.3404 
400. 8613 
391.1015. 
390. 4574 

391. (1662 
391.0467 
389.8770 
391.0720 
393. 0672 
394.2786 
390.4490 

392. 5048 

390.1287 
391.3284 
390.2441 
388.4132 
388.4205 
389.4473 
390.6587 
392.9662 
393.3994 
389. 4494 
390.6600 
390. 8617 
392.0724 
391.5052 



Do 7 B. M. Blackberry 

.\Top of cap over same. 



^»^^»"'M*^ (Topof'Jip^Jv^-^e: 

Near Aitkin, Minn fcXP^r^; 



Do. 
Do. 



Do.. 



_» over same. 
/B.lif. »3*" 

\Top of cap over same. 
/U. S. E. B.M. 202.... 

iTop of cap on pipe 

/P. B.M. Cut-o5 

\Top of cap over same. 

Do /P.%.M. Blggar 

iTop of cap over same. 

Near Waldeck, Minn It;?;/^;^ ni^"«;m;" 

\ Top of cap over same . 

Do /U. 8. E. B.M. 209... 

\Top of cap over same. 



391.5263 
396.3477 
397.4266 
397.2123 
396.3861 
397.5967 



365.3380 
366.6492 
366.4018 
366.6156 
366.3817 
366. 6967 



/P. B.M. "Waldeck 
\Top of cap over same . 

/P.B. M.Fowlds 

.^Top of cap over same. , 

Do fP.B. M. Strand 

^Top of cap over same. 



Waldeck. Minn 

Near Waldeck, Minn . 



367.3389 
366.2854 
367.6029 
366.5601 
367.7740 
367. 4062 
368.6256 
367.9843 
369.1896 
368.2926 
369. 6041 
868.6298 
369.8462 
369.2270 
370. 4364 



* Moved by R. R. company In June, 1904; present elevation not determined. 
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Place. 



Designation of bench Corrected i 
mark. elevation. 



Near Portage. Minn il'^}^- ^^^"^ 

x^ w»i * VI v€H5«. «!**" yioia of cap over same . . 

)P.B. M. School., 



Do. 
Do. 



I \Top of cap over same . . 
IrP. 13. M.Pat 



P. 

Top of cap over same . 

N«» L"">y. M'nn >^Tolo^,^^^-^V:. 

Do U. 8. E. B. M 

j3- /P. B.M. Big Lagoon.. 

iTop of cap over same. . 

r>- IP. B.M.Midway 

iTop of cap over same. . 

Do ij P. B.M. Wells 

j\Top of cap over same. . 

Near Mississippi. Minn '/£■ ^- Y^' S^^® 

1^ wu jniaBiwii^pi. aiiuii \Top of Cap ovcr Same. . 

, I P. B.M. Le Moon 

' \Top of cap over same . . 

fP. B. M. Tlessen 

' i \ Top of cap over same . . 

D- I /P. B.M. Vicinity 

\Top of cap over same . . 

Do /P.fi.M.^hep 

\Top of cap over same. . 

Near Verna Minn \i^'^- M. Split Hand . . 

wear verna. Minn ^Top of cap over same. . 

Near Blackberry. Minn....:/^;^"; M- HamHto^^^ 
•^ i iTop of cap over same . . 

rP.B.M. Five Pines... 
iTop of cap over same. . 
/P B. M. Strawberry.. 
■\Top of cap over same. . 



Do. 
Do. 



Do. 
Do. 



Duluth, Minn 

Do 

Do 

West Duluth, Minn. 



Near Duluth, Minn 

Do , 

Smith vllle. Minn 

Do I 

Short Line Park, Minn....| 

Do 

Thomson. Minn 

Do 

Carlton. Minn 

Near Carlton, Minn 

Do 

Near Barnuin, Minn 

Do 

Do 

Do 

Do 

Do 

Moose Lake. Mlim 

Do 

Stuiyeon Lake. Minn 

W illow' R i vwi M inn" ' ." .' ." 

Do 

Kettle Ulv«T. Minn 

1)0 

Miller. Minn 

Do 

Sandstone Jimction. Minn. 

Do 

Ilim-kli'v, Minn | 

Do I 

Do 

Mission Crook, Minn i 

Do ' 

Browns lliil.Miim... 

Do 

Pine City, Minn 

Do 

Do 

Brock Creek, Miim... 

Do 

Rush City, Minn i 



B. M. 1 of U. 8. Eng. 
B.M. 19 of U.S. Eng. 
B.M. 23 of U.S. Eng. 
B. M. Iron Bay Iron 
Works. 

P. B.M.I 

P. B. M. lA.... 

P. B.M. 2 

P. B. M.2A.... 

P. B.M. 3 

P. B. M. 3A.... 

P. B.M. 4 

P. B. M. 4A.... 

P. B.M. 5 

P. B.M. 6 

P. B. M. 6A.... 

P. B.M. 7 

P. B. M. 7A.... 

P. B.M. 8 

P. B. M.8A.... 

P. B.M. 9 

P. B. M. 9A.... 
P. B.M. 10.... 
P. B. M. lOA... 
P. B. M. 11 



. B. M. IIA 

P. B.M. 12 

P. B.M. 12A 

P. B.M. 13 

P. B. M. 13A 

P. B. M. 14 

B. M. 14A 

. B. M. 15 

B. M. loA 

, B.M. 16 

, B. M. 17 

, B.M. 17A 

, B.M. 18 

, B.M. ISA 

. B.M. 19 

P. B.M. 19A 

P. B.M. 20 

P. B.M. 21 

P. B.M. 21 A 

P. B.M. 22 

P. B. M. 22A 

P. B.M. 23 



meters. 

373. 7587 

374. 9707 

372.9147 

374. 1266 

371.2762 

372.4^91 I 

371.8829 

373.0911 

371.4126 

373.4404 

374. 6993 

378.3293 

379. 5501 

376.5674 , 

377.7785 : 

377.2291 

378.4427 

379. 3132 

380.5260. 

38L0494 

382.2647 

382.9133 

384. 1244 

382.8670 

384.0791 

385.5498 

386.7674 ] 

386.4567 

387.6721 ' 

390.7617 

39L9652 

395.6256 

396.8408 



191.1611 
185. 2349 
185.8116 
191.7072 

193.6034 

194.8157 

214.3060 

215.5193 

291. 4107 

292.6284 , 

326. 3712 

327.5832 

332. 2194 

339.4509 

340.6648 

332.6278 

333.8462 { 

356.3715 ' 

356. 5815 

360.2771 

361.5001 

323. 1439 

324.3602 

325.5608 

326.7841 

313.2409 

314.4554 

314.2a58 I 

315. 4208 

344.4505 I 

345.6626 

341.2393 

342.4583 

313.8880 

314. 1766 ' 

315. 3965 

300.7938 I 

302.0141 

296.8490 

298.0678 

289. 3136 

288.5309 

289.7517 

284.9148 

286. 1347 

279.2819 , 



Place. 



Rush City, Minn 

Do 

Harris, Minn 

Do 

North Branch, Minn 

Do 

Do 

Stacv, Mhm 

ho 

W vomlng, Mhm 

' Do 

Forest Lake, Minn 

Do 

Do 

Do 

Do 

Centenp^Ule, Minn 

Do 

Bald Kagle Junction, Minn. 

Do 

White Bear, Minn 

Do 

Do 

Do 

Do 

Near White Bear, Minn. . . 

Do : 

Do 

Oladstone, Minn 

Do 

Do 

Do 

St. Paul, Minn 

Jefferson City, Mo 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Near Jefferson City, Mo 

Do 

Do 

Do 

Near Grays Creek, Mo 

Do 

Do ' 

(Jruys Crook. Mo 

Do 

Near Grays Crook. Mo 

Near Clavsvillo, Mo 

Do..' 

Do 

Do 

Near Stanleys Lmiding, Mo 
Sugar Loaf Rook. Mo 

Near Marion, Mo 

Do 

Near Bull Rook. Mo 

Bull Rock, Mo 

Do 

Near Marlon, Mo 

Do..... 

Do 

Marion, Mo 

Do 

Do 



Designation of bench 'Corrected 
mark. elevation. 





meters. 


P.B.M.23A 


280.4082 


P.B.M.24 


280.3559 


P.B.M.25 


273.7967 


P. B. M. 25A 


275.0080 


P.B.M.26 


272. 7576 


P. B.M. 27 


272.2767 


P.B.M.27A 


273.4952 


P. B.M. 28 


271.7940 


P.B.M.28A 


273.0083 


P. B.M. 29 


270.7016 


P.B.M.29A 


271.9184 


P.B.M.30 


279.1169 


P.B.M.31 


277.6391 


P.B.M.31A 


278.7627 


P.B.M.32 


277.4884 


P.B.M.32A 


278.7043 


P. B.M. 33 


284.2207 


P.B.M.33A 


285.4384 


P.B.M.34 


283.1320 


P.B.M.34A 


284.3451 


P. B.M. 35 


286.2942 


P.B.M.36 


285.3123 


P. B. M. 36A 


286.5306 


P.B.M.37 


285.2551 


P. B. M. 37A 


286.4709 


P.B.M.38 


282.3629 


P. B.M. 38A 


283.5819 


T. B.M. 185 


275.5220 


P. B.M. 39 


273.3713 


P.B.M.39A 


274.5883 


P.B.M.40 


272.9468 


P.B.M.40A 


274. 1564 


T.B.M.193 


217.0271 


City B.M 

T. B.M. 197 


194.3466 


191.4757 


P. B.M. 105 


170.7503 


T.B.M.199 


169.2441 


T. B. M. 198-0 Id 


165.2667 


B.M.90.(c). 
T. B.M. 200 




170.0638 


T. B. M. 201«Old 


166.3066 


B.M. 90(h). 




/P. B. M. 107-Y 

\Top of cap over same.. 


168.7796 


170.0173 
170.8888 


fP. B.M. 108 

\Top of cap over same. . 
T. B. M. 203= Old 


168.6069 


169. 8457 


169. 1283 


B.M. 




T. B.M. 204 


169.6427 


P. B.M. 109 


171.8298 


T. B.M. 205 


170.9059 


T. B.M. 206 


171.0134 


T. B. M. 207-Old 


169.8564 


R. R. B.M. 




fP. B. M. 110=\* 

\Top of cap over same . . 
T.B. M. 209 


171.9437 


173. 1865 
165.0486 


T. B.M. 213 


168.6463 


P. B. M. Ill 


169. 3666 


/P. B.M. 112 

\Top of cap over same. 
/P. B.M. n3«v 


167. 7710 


169. 0085 


171.7215 


1 Top of cap over same . . 
T.B. M. 218 


172.9603 


169. 1275 


P. B.M. 114 


173.6826 


rP.B.M. 115 


169.2341 


iTop of cap over same. . 
T.Ib.M.220 


170. 4713 


170. 8761 


T.B. M. 223 


167.3166 


P.B. M. 116 


169.0827 


/P. B. M. 117 


174. 4298 


I Top of cap over same. . 
T. B.M. 224 


175. 6672 


168.2686 


T. B.M. 225 


167. 3149 


T. B.M. 226 


169.8795 


(P. B. M. 118=V 


176.0496 


ITop of cap over same. . 
P.B. M. 119 


176.2902 


170.9942 


T.B. M. 230 


166.5677 
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Place. 



Designation of bench ' Corrected I 
mark. elevation. 



Place. 



Designation of bench Corrected 
mark. elevation. 



Near Marion, Mo 

Moniteau Creek, Mo 

Near Sandv Hook Land- 
ing, Mo. ' 



T. B.M.232 

/P.B.M.120 

I Top of c*ap over same. . 

T.B.M.236 



T)o P. B. M. 121. 



/P. B.M. 122-V 

■ \Top of cap over same . 
P.B.M.123 



Bandy Hook Landing. Mo. 

Near Sandy Hook Land- 
ing, Mo. 

Do T. B. M. 240 

Near Geigers Landin"g\'Mo! t! B.' m! 241 !!!!.'!!!! ! 

(Jeigors Landing. Mo {?op of^over s^e. \ 

1)0 P.B. M. 125 

Do T. B. M. 242 

Near Geigers Landing, Mo. T. B. M. 243 

Near Wolf Point. Mo (?o|/ciJ^ve?'s;»iiie: \ 

Wolf Point. Mo iToJof'^J^reJ'sai,,;:: 

Do T. B.M. 250 

Do P. B.M. 128 

Mount Vernon Landing, fP. B. M. 129 

Mo. \Top of cap over same . . 

Do T. B.M. 253 

Do P. B. M. 130. 



Near Terrapin Island. Mo. . {?od of'cap ifeT^e! ! 
NearRocheport,Mo {tod if^Jip^veV^e! ! 



Near Overton, Mo (Tipif'^p^veJ^s.i 

Near BoonvUle, Mo P. B. M. 134 

Near Elliots Landing, Mo . 1?;,?,^^;,^^^^^^ 

Elliots Landing, Mo. "^ ^ 

Do 



Near Franklin Island, Mo. 
Near BoonvUle. Mo 

Do 



P. B.M. 136. 

/P. B.M. 137= Y 

I Top of cap over same . 

T. B.M. 271 

P. B.M. 138 

/P. B. M. 139 

\Top of cap over same . 



Do T.B. M. 278. 

Do /P.B.M. 140=Y-. 



\Top of cap over same. . 

BoonvUle, Mo T. B. M. 279 

Do , Highwater mark, 1844 

(Main street). 

Do P. B. M. 144-Old 

. B. M. 121. 

Do U. S. Signal Service 

gauge. 

Do , Illghwater mark, 1844 

(Bridge). 

Do P. B.M. 141 

IIP. B. M. 142-40J, 

Do \\ BoonvUle. 

[Top of cap over same. . 

Do I T. B.M. 280 

Do P. B.M. 143 

Do I P. B.M. 145 

Near Franklin, Mo ii^olof'Japtver' s^^ 

.iP.B. M.147=V(new 

Near BoonvUle, Mo \\ position). 

, [Top of cap over same. 

Do T.B. M. 286 

no /P. B.M. 148 

i\Top of cap over same. 

Near Lfabon, Mo %-^I^^^;^-^^ 

Do 

Do 



P. B. M. 160. 

fP. B. M. 151-V 

\Top of cap over same. . 

Do T.B. M. 295 

Do /P. B. M. 152=V I 

iTop of cap over same. . 

Do ; T.B. M. 297 

Do P. B.M. 163 

Do T. B.M. 300 

n rP. B. M. 154-V 

' iTop of cap over same. . 



meters. 
69.0020 
72.5548 
73. 7957 
72.04;« ^ 

71.0433 
77.2344 
78. 4753 
72..S371 , 

71.5224 
69.9767 
.2697 
78.5069 
75.4896 
73.7879 I 
74.3192 ♦ 
76.5359 
77.7753 , 
79.0398 
80.2803 
77. 1845 
.84.7692 , 
7^.2307 ; 
80. 4669 
72.2656 I 
7.'*. 7*^3 » I 
77. 7423 
78.9643 , 
76.9460 ' 
77. 1833 
80.8560 
82.0986 ' 
9. 7284 
79. 1646 I 
80. 4019 
.81.3869 , 
82.3527 I 
83.5902 
75.9980 , 
78.4695 
77.4318 
78.6749 
78. 4981 
79. 1993 
80.4357 I 
82.8273 
.82.6494 I 



78.9417 
72. 6773 



T.B. M. 301 

I T.B. M. 302 

I T.B. M. 303 

I T. B.M. 304 1 

\IF. B.M. 155 1 

|\Top of cap over same. . 

P. B. M. 166 

T. B.M. 306 



Glasgow, Mo.. 

Do 

Do 

Do 



Near Glasgow, Mo. 
Do 



Near Cambridge, Mo.. 

Cambridge, Mo 

Do 



Do 

Do 

Near Salt Creek, Mo. 



I 
82.5860 ' 

i81.8914 
.81.6864 

82.9278 
.86.2783 
86.2796 
86. 4122 
80.9843 
82.2266 
.81.9231 



83.9766 I 
83.1140 
.84. 3631 
84.3816 
.86.6189 
.83.6760 
89.0209 
90.2598 
L83.7269 
87.3236 I 
.88.6633 
88.6063 , 
86.1117 • 
84.6320 ' 
83.0947 ; 
84.3186 I 



Near Lisbon, Mo 

Do 

Do 

Near BlufTport, Mo 

Near Richland Creek, Mo 

Near BlufTport, Mo 

Near Richland Creek, Mo 

xNear (Jlasgow, Mo '{Tip of^kp^J7e?same. 

Do I T.B. M. 309 

fP. B, M. 169=V 

\Top of cap over same. 

P.B. M. 160 

T. B.M. 314 

T. B. M. 316= Old 

B. M. 141(a). 
P. B.M. 161 

/P. B. M. 168=V 

I Top of cap over same. 

fP.B. M. 162 

\ Top of cap over same. 

P. B.M. 163 

T. B.M. 326 

/P. B. M. 164- Y 

iTop of cap over same. 

T. B.M. 328 

tr. B.M. 165 

\Top of cap ovfer same. 

New Frankfort, Mo |{top if^kp^rer si^^e! 

Near New Frankfort, Mo ... ]{|o^i,^p^^^^^^ 
Near Buckhom Point, Mo.. 

CromweU Point. Mo |{Topof^p'o^^ersii;e^ 

Near Grand River, Mo {xipif^ip^^^^^ 

NearDewitt.Mo '{Ti|of*5ii^ore?s^;: ! 

rP.B.M.172 

\Top of cap over same. . 

P.B. M. 173 

T. B. M. 367- B. M. C. 
of 1878. 

fP. B. M. 176-V 

\Top of cap over same. . 

T. B.M. 368 

P. B.M. 176 

T.B. M. 369 

T. B.M. 380 

(P. B. M. 177-V 

\Top of cap over same. . 

rP.B.M.178 

\Top of cap over same . . 

/P.B. M. 179-V 

\Top of cap over same. . 

/P. B. M. 180 

iTop of cap over same. . 

rP.B.M.181 

\Top of cap over same. . 

/P.B. M. 182=-V 

\Top of cap over same. . 

/P. B.M. 183 

\Top of cap over same. . 
T. B. M. 389. 



|/P.']B.M.l68-*,i. 
'- " I \Top^ of cap over same. 



Near Miami, Mo. 



Do. 
Do. 



Miami, Mo 

Do 

Near Miami, Mo. 

Do 

Do 



Do. 



Near Teteseau Bend, Mo. . 
Near LaynesvlUe, Mo 

Malta Bend Landing, Mo. 

Near Malta Bend Landing, 
Mo. 

Near Waverly, Mo 



Do. 
Do. 



x^„ /P. B. M. 184-^■ 

^" l\Top of cap over same. . 

Do ! T. B.M. 392. 



,"'**" 'fP. B. M. 185— v.. 

Waveriy, Mo {rj. of cap oTer m 



Near Waveriy, Mo : P. B. M. 186 

Do T. B.M. 396. 

Do ' P.B.M. 187 

Do .-. T. B.M. 397 

l/P. B. M. 188 



Do. 
Do.. 



Near Edwards, Mo. . . 

Do 

Edwards, Mo ' P. B. M. 191. 



it 

\Top of cap over same. . 

/P.B. M. 189- Y 

\Top of cap over same . 

P. B.M. 190 

T. B.M. 402 



meters. 
84.6159 
.86.2718 
87.6661 
86.4674 
.86.6322 
87. 7707 
89.0313 
88.6601 
86.2132 
87. 4616 
.86.1666 
88.3771 
89.6134 
.94.3942 
92.0270 
87.2236 

202.3490 
88.6764 
89.8146 
90.6871 
91.9273 
94.4786 
93.8399 
91.3947 
92.6306 
92.6207 
88.8770 
90.1142 
91.0119 
92.2647 
91.0732 
92.3094 
92.1196 
93.3808 
93.0366 
94.2764 
93.6690 
94.8983 
93.9093 
96.1454 
94.7090 
96.9605 
95.8267 
96.9861 

96.6554 

97.7968 

97.7183 

95.3649 

94.6968 

98.3831 

96. 1679 

97. 4108 

97.3645 

[98. 6862 

L6280 

99.8686 

98. 8737 

200. 1141 

199.6790 

200.8177 

200.9000 

202.1436 

206.6002 

206.7399 

204.9318 

20L0602 

202. 2913 

207. 1763 

208.7770 

210.0244 

206.0701 

206.4869 

205.9463 

206.4894 

206. 7612 

206.9966 

212.7263 

213.9650 

209.6278 

208.9936 

208.3126 
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Place. 



Designation of bench Correcte<l 

I mark. elevation. 



Place. 



Designation of bench Corrected 
mark. elevation. 



P. B. M. 1»2 



fP. B. IM 

\Top of cap over same. 
T. B. M. 403. 



Edwards, Mo 

Do 

Near Dover, Mo {xop of^cafovef 

Do T. B. M. 407.. 

Do T. B. M. 408.. 

Dover, Mo 



fP. B. M. 194. 

iTop of cap over same. 

u«,ii« M« rP.B. M. 196-V 

Mpriin, MO \Top of cap over same. 

Do 1 P. B. M. 196 

Do I T. B. M. 411 

N>ar Northnip, Mo P. B. M. 197 

Do T. B. M. 412 

Northrup, Mo llxip of cap"^'v^Vs4iri^: 

Near Northrop, Mo ' T. B. M. 415 

Near Lexington, Mo {ToloU^^o^lriime. 

Do T. B. M. 419 

Do I P. B. M.200 

Do ' T. B. M. 420 

;]'. B. M. 201 



Do.. 



I (Top of cap over same. 



Do ' P. B. M.&2.. 

Do T. B. M. 422.. 



' f P B M =• - 

Lexington. Mo I^ip of catTo vei same! 

Do I T. B. M. 423 

Do V. B.M.204 



Do. 



-Old 



Do T. B. M. 424. 

Do ! P. B. M. 205 

I B. M. 190. 
Near J^xington, Mo I T. B. M. 425 = Old 

' B. M. 191. 

Do , P. B. M.206 

^^ rP. B. M. 207, 

i'O \Tnn />/ nan n 



Near WelUngton, Mo. 
Do 



Do.. 



|\Top of capover same. 

Itop of cap over same. 
! T. B. M. 429-Old 
! B. M. 194. 
IfP. B. M. 209-V 



JTop of cap over same 

Wellington, Mo P. B. M. 210, 



Do.. 



T. B. M. 431 

Near Waterloo, Mo lirin of^cap^^^^^^^^ 

Napoleon, Mo j^;,^ of^cap oTJ '^e! 



Near Napoleon, Mo. 



i T.B. M. 436.. 



^„ IP. B. M.213 



Near Sibley Bridge, Mo... . 
Matthews Landing, Mo 



\Top of cap over same. 

fP. B. M. 214-V 

I Top of cap over same. 

T. B. M, 445- Old 

B. M. 210. 



Near Sibley. Mo {Tofof'^cap over same. 

Sibley, Mo P.B. M. 216 

Near Sibley, Mo P.B. M. 21 7 -Cap over 



.Near New Sibley, Mo {tod ofVp oVeV^me: 

Do T. B. M. 457 

T. B. M. 458 

IP. B. M. 219-V 

\Top of oap over same. 

|P.B. M. 220 

1 Top of cap over same. 

Near .Mherlon. Mo {Tip of'^cap^^^^^^^^ 

Blue Mills Landing, Mo. . . . T. B. M. 465 

Do T. B. M. 4<w-01d 

B. M. 33 of 1S78. 

Do T. B. M. 4»;7-OId 

B. M. 228. 

Courtney. Mo V^'^'}^ '^^ 

^ • \Top of cap over same. 

Near Courtney, Mo T. B. M. 470 

Near Independence, Mo. .. . T. B. M. 471 



Little Blue Hi ver. Mo... 
Near Missouri City, Mo.. 

Alherton, Mo 



metert. 

205.6791 

206.9224 

206.8874 

207. 6546 

208. 8941 

207.6718 

208. 3274 

206.5614 

207. 8014 

208. 1365 

209.3721 

208.9064 

209.5321 

208.0005 

208.2818 

210.1151 

211.3508 

210.9414 

200.2915 

207.5363 

212.0029 

212.3992 , 

214.8700 

213. 1816 

214. 4222 

!il2. 1911 

210.6094 

209.8279 

211.0679 

211.2079 

209.7706 

209.6176 

219.5470 

212.3973 I 

211.5540 
211.2121 
212. 4628 
212. 5194 
213. 7622 
212.4300 

214.5409 I 
215. 7935 
218.4949 
219. 3225 
212. 1935 
213. 4292 
215. 5732 
216.8139 
219. 6700 
.215.5086 
216. 7457 
216. 7876 
218. 0278 
21 S. 7843 

218. 1021 
219. 3374 
227. 6784 
216.0916 

217. 4957 
218. 7288 
223. 1245 
223. 7679 
218.5220 
219. 7649 
222. 3738 
223.6108 
224, 7258 
225.9586 
227. 9367 
223. 4079 

220.9091 

223.4524 
224. 6840 
226.2789 
229.8916 



Near Independence, Mo... {ip of cap over same. 

Wayne, Mo P.B. M.224 

.Vear Wayne, Mo {^olof^ap^'ow same." ! 

.Near Independence, Mo. . . . ' P. B. M. 226 

mg Blue River, Mo {?i|„?*ca?f'overs4;i;; 



Near Kansas City, Mo {?i»o"~e'; 

Kansas City, Mo T. B. M. 478 



Do.. 
Do.. 
Do.. 

Do.. 



same 

= 01d 

B. M. 240. 

T. B. M. 479 

P. B. M. 229.... 
T. B. M. 480. 
B. M, 242. 

/P. B. M. 230-V 

\Top of cap over same. 

T.B.M.481 

P. B. M. 233 

T. B.M.482 



-Old 



Do 

Do 

Do 

Kansas City, Kans P. B. M. 234 

Do T. B. M. 483 

Do P. B. M. 236 

Do I T. B. M. 484.... 

Do T. B. M. 485. 

B. M. 248. 



= 01d I 



Do T. B.M. 486= City B.M. 

Do T. B. M. 487 

Do /P.B.M.236 

\Top of cap over same..' 

P.B.M.237 



Do 



)P. B.M.238=V. 



Near Quindaro, Kans & oTcaTo^e/s^ne. . 

Do T. B.M.492 

Near Nearman. Kans {tod ofcSVeV saine'..' 

Near Pomeroy, Kans P. B. M. 240 

Do : I T. B. M. 195 

Do P'- BM.241 

\Top of cap over .same. . 

Pomeroy, Kans ; P. B. M.242 

Do fP. B.M.243 

\Top of cap over same. . 

.Near Pomeroy. Kans P. B. M. 244= Old 

B. M. 260. 

Do T. B. M.499 

r-«««««, TTo^o JP.B.M.245=V 

Connors. Kans JTop of cap over same.. 

Do P.B. M. 246 

Near Connors. Kans 'i£- ^' }^' ^^ 

.^v^ V M MAO, «.i»iio \Top of cap over same. . 

Poi)es, Kans T. B. M.506 

Near Leavenworth June- rP. B. M. 248=v 

tlon, Kans. iTon of cap over same. , 

Leavenworth Junction, /P.B. M. 249 

Kans. \Top of cap over same.. 

Near Leavenworth, Kans.. T. Ji. M.513 

Do T. B. M. 514 

Do /P. B.M.250=7 

\Top of cap over same. . 

Do T.B. M. 515 

Ix»avenwortli, Kans P. B. M. 251 

Do P. B.M.252. 



Do. 



Do. 
Do. 



T. B. M. 516- Old 
B. M. 270. 

P.B. M. 253 

T. B. M. 517 



Near Leavenworth. Kans.. T. B. M. 518 

Fort Leavenwortli, Kans 

Do 

Do 

Do 



fP. B. M. 254=',''. 
\Top^of cap over same.. 



*?.? 



P.B. M. 2.55 

T, B.M.520 

T. B. M. 521=gauge 
B. M. 

Do P. B. M. 256 

Near Fort Leavenworth. jP. B. M. 257 
Kans. 

Do 

Near Wade, Kans. 



if 

iTop of cap over same. 

]P.B. M. 258=V 

■ iTop of cap over same.. 
. T.B.M.525 



meters. 

223.4366 

224.6779 

227.6899 

228.2126 

229.4487 

226.6773 

224.0667 

226.3041 

223.9792 

225.2198 

226.2991 

228.2339 
228.4001 
233.7117 

227.6486 
228.7930 
229.6246 
228.8980 
228.0311 
229.7004 
228.4346 
226.1700 
225.6386 
237. 1441 

237.4088 
232. 5670 
228.5756 
229. 8138 
229.4387 
227. 7137 
228.9542 
235. 7624 
227. 8541 
229.0658 
231.1345 
231. 1345 
230.5558 
231. 7923 
236.3381 
229.7271 
230.9601 
236.0334 

229.8896 
230.1284 
231. 3697 
235.3732 
230.4364 
231. 6708 
232.3404 
243.8056 
245.0486 
230.6845 
23L9234 
232.7600 
234.9838 
246.3674 
247.6065 
234.0135 
23&4454 
239.9194 
234.5631 

236.3451 
235.2493 
237. 4057 
240.2521 
241. 4974 
240.3909 
238.4393 
239. 5162 

236.5791 
235.7691 
237.0089 
234.5016 
235.7448 
235.8880 
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Place. 



Designation of bench Corrected 
mark. elevation. 



Place. 



Designation of bench Corrected 
mark. elevation. 



/P. B.M.259 

\Top of cap over same. . 

P.B.M.^ 

T. B. M. .'>29=Old 
B. M. 278. 
Do T. B. M.530 



Near Kickapoo, Kans 

Do 

Do 



„, , ,. /P. B. M. 261- , 

Kiclcapoo, Kans |t ^^ ^^p over stmic . . ■ 

Do T. B. M.oSl 

Near Oak Mills, Kans {'rip if ckp oversee.:' 

Oak Mills. Kans P. B. M. 263 

fP. B. M. 264-V 

■ \Top of can over same . . 
N<«ar Oak Mills, Kans j P. B- M. 265 



Do. 



Do. 



Top of cap over same. . 

T.B.M.540 

P. B. M.286=V- 



Near Atchison. Kans {rip if*Jk|^7er'^mi'. . 



Do. 

Do 

Do 

Do 



T.B. M.542 

/P. B. M. 267 

\Top of cap over same. . . 

T.B. M.543 

P. B. M. 268- Old 
B. M. 287. 



.\Uhlson, Kans |t' ^j ^^p ^^^^ ^^;^^- 

Do T. B. M. 548= City B.M. 

Do P. B. M. 270 

Do T. B. M. 5t9 

Do T. B. M. 550-Old 

gauge B. M. 

Do P. B. M.'271. 

Do 

Do 



P. B. M.2?2 

T. B. M..V,1 

„ fP. B. M. 273-V 

MO. . . \Top of cap over same. . 
iP.B.M.274 I 

\Top of cap over same. . 

,, , ,,, „ JP. B. M. 27.')-V I 

KiLsh ville, Mo JTo ^,f ,.^p Qy^f ^^^ 

.. „ „ ., rP. B. M. 276= "." 

Near Halls, Mo ^^op of cap over same.. 

„ ,, ^ JP. B. M. 277 

iiaiis, MO ^rpQp of cap over same.. 

{P B M 278= ** " 
Tipifi^povers^ine.. 
{P B M 279 
Tipifcipover's^ne.. 



Near East Atchison, 
Near Kushville. Mo.. 



Do. 



IP. B.M. 280-7... 
\Top of cap over sar 

/P. B. M. 281 

I Top of cap over sai 



St. (.eorge, Mo iTop of cap over same. . > 

Do T.Ij.M.579... 

St. Joseph, Mo T. B. M..=>80.... 



Do. 
Do. 



Do.. 



P. B. M. 282. 
. T. B. M. 582-= Old 

B. M. 313. 
. T. B. M. 583= Old 
B. M. 312. 

rP. B. M. 283-V 

• \Top of cap over same. . 

. P. B. M. 2M 

. T. B. M. 5H4 

. P. B. M.2H'i 

. P. B. M. 286 

1 T.B.M.585-^CityB.M. 
T. B. M. 586 

Near St. Joseph. Mo {?op of^ca^oTe^Umi".: 

T,„ fP.%.M.288 

^" \Top of cap over same . . 

Do T.B. M. 589 

Do P. B. M. 289. 



Do.. 

Do.. 
Do.. 
Do.. 
Do.. 
Do.. 
Do. 



Do. 



jP. B. M. 290- 

•-Vr 



\Top of cap over same. . 
f P B M 291 
Near Amazonia, Mo {jipif c4p over'sarae: .' 

^ /P.kM.292-V 

*^ \Top of cap over same . . 

r,^ JI».li. M.293 

^" \Top of cap over same. . 



meters. 
235.9052 
237. 1416 
242. 2159 
242.ai03 

241. 7698 
244.3182 
245. 5564 
242. 9W0 
236.1099 
237.3411 
240.9053 
238.0749 
239. 3141 
239.4365 
240. 6673 
239. 5678 
239.2094 
240. 4364 
240.2638 
242.7299 
243. 9e>80 
240. 9148 
243. 6486 

243. 3930 
244.6189 
244. 3923 
255.8910 
255.1507 

241. li»3 

243. 4919 

242. 7537 
243. 2294 

238. 7220 

239. 9.312 

240. 3903 
241.6220 
245.9170 
247. I4e3 
245.8115 
247. (M.M 

243. 4(H6 

244. 64 IS 
249. 4139 
2.->0. 6426 

245. 6174 

246. s*m 
251. (mOI) 
252. 8829 
251.4013 
2.=)2. t'>3.">9 
2:>n..'i3<»I 
2'i2. («94 
2>0. 1940 
251. UV55 

250. 9447 

i->0.0992 
231. 3252 
253. 8766 
2.52. 9902 
266. 6799 
2')6. 5739 
255.3302 
252. 6701 
249.1396 
250.3635 
247.8036 
249.0369 
2.50.0905 
251.0774 
250. 12R8 
251.3167 
254.6944 
255.9202 
253.1164 
254.3282 
252.2237 
253.4488 



Near Amazonia, Mo 

Near Nodaway, Mo 

Do 

Near Forl^es, Mo 

Do 

Near Curzons, Mo 

Do 

Near Forest City, Mo 

Do 

Forest City, Mo 

Near Forest City, Mo 

Napier, Mo 

Near Bigclow, Mo 

Bigelow, Mo 

Near Bigelow, Mo 

Near Craig, Mo 

Do 

Do 

Near Coming, Mo 

Corning, Mo 

Near Corning, Mo 

Nishnal>otna, Mo 

Near Nlshnabotna, Mo 

Near Laugdon, Mo 

Near Phelps, Mo 

Pht'lps, Mo 

Near Wat.son, Mo 

Do 

Watson, Mo 

Near Watson, Mo 

Near Hamburg, Iowa 

Do 

Do 

Near Nebraska City Junc- 
tion, Iowa. 
Do 

Near Percival, Iowa 

Perci val, Iowa 

Near Mc Paul , Iowa 

Do '.. 

Near Bart let t. Iowa 

Do 

Near Hayuios. Iowa 

Ilaynios. Iowa 

Near Pacific J i met j on, Iowa 

Do 



meUrs. 

/P. B. M. 294-V 254.1494 

iTop of cap over same . . 2&5. 3595 

P.B.M.2B5 253.7289 

/P. B. M. 296-V , 257.2739 

1 Top of cap over same . . 258. 4841 

/P.B. M. 297 255.7506 

iTop of cap over same . . ' 266. 9564 

P.B. M. 298-'lj» 260.4663 

Top of cap over same . . 261. 7010 

fP.B. M. 299 257.6057 

\Top of cap over same . . 258. 8363 

(P. B. M. 300=-»*^ 258.5332 

\Top of cap over same . . 259. 7463 

T. B. M. 632 260.4780 

fP. B. M. 301 = "„" 262. 9080 

\Top of cap over 'same . . 264. 1 181 

P.B. M. 302 261.8253 

/P. B. M. 303 259.1116 

1 Top of cap over same . . 260. 3367 

/P.B. M. 304 258.2194 

\Top of cap over same . . i 259. 4508 

;P.B. M. 305 258.6854 

\ Top of cap over same . . I 259. 9098 

rP.B.M.306 1 260.6382 

\Top of cap over same . . j 261. 8656 

/P.B. M. 307 1 261.3112 

\Top of cap over same . . i 262. 5405 

P.B.M.308 263.4939 

/P. B. M. 309 263.5551 

\Top of cap over same . : 264. 7786 

P.B.M.3I0 264.2565 

/P.B.M.311 1 264.4301 

\Top of cap over same . . 265. 6574 

P.B. M.312 1 266.8910 

fP. B. M. 313 266.6210 

1 Top of cap over same . . I 267. 8424 

/P.B. M. 314 ' 266.2175 

\Top of cap over same . . i 267. 4428 

P.B, M. 316 ' 269.4528 

P. B. M. 316 269.2197 

I Top of cap over same . . ' 270. 4458 

P.B. M. 317 269.7963 

.Top of cap over same . . ' 271. 0231 

rP. B. M. 318«':,'" 270.7065 

iTop of cap over Jaime . . 271. 9294 

/P.B. M. 319 271.a'582 

) Top of cap over same . . ' 272. 5859 

IP.B. M. 320-'S^ 273.4829 

iTop of cap over same . . ' 274. 7048 

/P.B. M. 321 1 272.8294 

"i Top of cap over same . . ! 274. 0525 

/P.B. M. 322 275.0777 

\Top of cap over same . . 276. 3043 

P.B.M.323 277.1263 

/P. B. M. 324 1 275.509sJ 

\Top of cap o ver same . . 276. 7379 

/P.B. M. 325= « J" 276 2776 

1 Top of cap over same . . 277. 4936 

fP.B.M.326 279.4329 

ITop of cap over same . . 2H). 6591 

P.B. M. 327 286.5890 

Top of cap over same . . , 281. 8153 

/P.B. M. 328 280.7422 

\Top of cap o ver same . . , 281. 9681 

fP.B.M.329 282.5830 

\Top of cap over same . . , 283. 81 14 

/P. B. M. 330- 'A* 284.1613 

\Top of cap over same . . 285. 3778 

/P.B.M.331 1 285.8445 

\Top of cap over same . . 287. 0685 

/P. B. M. 332 286.2768 

\ Top of cap over same . . 287. 5006 

/P.B. M. 333 287.2739 

I Top of cap over same . . 2S8. 4984 

/P.B. M. 334- ^" 2SM. 1866 

\Top of cap over same . . 289. 4077 

/P. B. M. aa.-) 289.1497 

\Top of cap over same . . 290. 3727 

jP.B. M. 33(J-'i' I 289.7072 

\Top of cap over same . . ! 290. 9320 

/P.B. M.337 291.3446 

, \Top of cap over same . . ' 292. 5667 
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PRECISE LEVELING IN THE UNITED STATES, lOOS-lOO*?, 
Corrected elevations of permanent bench marks — Contiiiued. 



Place. 



Near Hentons, Iowa 

Hentons, Iowa 

Near Hentons, Iowa 

Near Island Park, Iowa 

Near Council Bluffs, Iowa. 

Council Bluffs, Iowa 

Omaha, Nebr 

Do 

Do 

Do 

Near Omaha, Nebr 

Council Bluffs, Iowa 

Do 

Do 

Near Council Bluffs, Iowa.. 

Do 

Crescent, Iowa 

Near Honey Creek, Iowa... 

Honey Creek, Iowa 

Near Honey Creek, Iowa... 

Loveland, Iowa 

Near Missouri Valley, Iowa. 

Missouri Valley, Iowa 

Near Missouri Valley, Iowa. 

Near Callfomia Junction, 
Iowa. 

Do 

Near Modale, Iowa 

Do 

Near Mondamin, Iowa 

Mondamln, Iowa 

Near Mondamin, Iowa 

Do 

Near River Sioux, Iowa. . . 

Do 

Do 

Near Blencoe, Iowa 

Do 

Do 

Blencoe, Iowa 

Near Onawa, Iowa 

Do 

Onawa, Iowa 

Do 

Near Onawa, Iowa 

Near Whiting, Iowa 

Do 



Designation of bench Corrected ; 
mark. I elevation. 



Place. 



, Designation of bench 
I mark. 



Corrected 
elevation. 



P.B.M.338 

,Top of cap over same . . , 

P.B.M.339 

Top of cap over same . . | 

Top of cap over same . . 

P.B.M.341 

Top of cap over same..i 

P.B.M.342 

Top of cap over same. . I 

P.B. M.343 

City B. M., Omaha....; 

P.B. M. 344 

P.B.M.345 

P. B. M. 346== gauge | 
B. M 

Top of cap over same. . 

T.B.M.804 

P.B.M.347 

P.B. M. 348-15^ ! 

Top of cap over same. . ' 

P. B. M. 349-»|» 

Top of cap over same. . 

P.B. M. 350 

Top of cap over same. . 

P.B. M. 351 

Top of cap over same. . 

P.B.M.352 1 

Top of cap over same. . 

P.B. M. 363 

,Top of cap over same. . 

P.B.M.354 

iP.B.M.365 

\Top of cap over same. . 

P.B. M. 356 

fP.B.M.357 

\Top of cap over same. . 

P.B. M. 358 

/P.B. M. 359 

' Top of cap over same. . 

P. B. M.380=-»i' 

Top of cap over same. . ' 

P.B. M. 361 

Top of cap over same. . 

P.B. M. 362 

Top of cap over same. . 

P.B. M. 363 ; 

,Top of cap over same . . j 

.Top of cap over same. . ' 

P.B. M. 366 

P. B.M.366 

,Top of cap over same. . 

P. B. M. 367-igo 

Top of cap over same. . 1 

P.B.M.368 

Top of cap over same. . 

P. B. M.369-»fj^ 

.Top of cap over same. . 

P.B. M. 370 

,Top of cap over same. . 

/P.B. M. 371 

ITop of cap over same. . i 

P. B. M. 372= i J« I 

Top of cap over same. . ! 

P.B. M. 373.. 

Top of cap over same. . 

P.B. M. 374- S'*" 

Top of cap over same. . 

P.B. M. 376 , 

Top of cap over same. . 

P.B. M. 376 

Top of cap over same. . 

1 P.B. M. 377 

IV. B. M. 378-»S« 

\Top of cap over same. . 

/P.B. M. 379 

'\Top of cap over same. . '< 

/P.B. M. 380 

iTop of cap over same. . ' 

l/P.B.M.381 

iTop of cap over same. . 



metera. i 
292.2945 ; 
293.5219 I 
293.5831 I 
294.8a'i3 I, 
295.6577 
296.8805 I 
295.2642 | 
296.4896 i 
296.1028 I 
297.3252 
299. 3172 
317. 5963 
317.2802 
299.4639 
296.4663 

297. 6753 

306.9172 

301.0153 I 

302.1646 

303.3893 

297.6001 

298.8247 

303.7752 , 

304.9962 

301.0718 : 

302.2956 

301.5919 

302.8167 

303.9281 , 

305.1499 

306.5852 

305.3166 

306.5414 

305.1600 

303.5996 

304.8223 

307.0923 

305.6264 

306.8508 

305.8842 

307.1053 

306. 7435 I 

307.9666 

307.7977 I 

309. 0145 

308.2191 

309.4415 

309.3420 

310.5661 

312. 7710 

311.8443 

313.0643 

311.3900 

312.6071 I 

313.0214 I 

314.2417 I 

314.8923 I 

316. 1108 

313.9606 

315. 1816 

314.6371 

315.8579 



Near Whiting, Iowa 

Near Sloan, Iowa 

Do 

Sloan, Iowa. 

Near Sloan, Iowa 

Near Sallx, Iowa 

Do 

Do 

Near Sargents Bluff, Iowa. 

Sargents Bluff, Iowa 

Near Sargents Bluff, Iowa.. 

Sioux City, Iowa 

Do 

Do 



fP.] 



P.B.M.382 

Top of cap over same. 

P.B. M.383«»3^... 

Top of cap over same. 

P.B. M. 384 

Top of cap over same. 

P.B. M. 385 

/P. B. M. 386-»g» 

\Top of cap over same. 

/P.B. M. 387 

\Top of cap over same. 

/P.B. M. 388 

\Top of cap over same. 

/P.B. M. 389 

\Top of cap over same . 

/P.B. M. 390 

\Top of cap over same. 
/P. B. M. 391-'5*.... 
\Top of cap over same. 

/P.B.M.392 

\Top of cap over same. 

/P.B. M. 393 

\Top of cap over same. 

P.B. M. 394 

T.B.M.966 



314.8803 
315.5535 
316. 7736 
316.4992 
317. 7158 
318. 0370 
319.2632 
318.7228 
319.9484 
321. 1402 
319.6850 
320.9243 
319. 3661 
321.0849 
320.7628 
321.9891 
322.5544 
323.7964 



Ilarilsburg, Pa 

Do 

Do 

Do 

Near RockvUle, Pa 

Do 

Near Perdlx, Pa 

Perdix.Pa 

Cove, Pa 

Near Cove, Pa 

Do 

Cove Creek, Pa 

Shermans Creek, Pa 

Duncannon, Pa 

Juniata Bridge, Pa 

Near Juniata Bridge, Pa . . . 

Near Aqueduct, Pa 

Aqueduct, Pa 

Alters Run Bridge, Pa 

Loshs Run, Pa 

Near Loshs Run, Pa 

BaQey, Pa 

Near Bailey, Pa 

Trimmers Rock, Pa 

Near Newport, Pa 

Newport, Pa 

Near Newjwrt, Pa 

Do 

Near Old Ferry Station, Pa. 

MiUerstown, Pa 

Near Durward, Pa 

Durward, Pa 

Near Durward, Pa 

Thompsontown, Pa 

Near Thompsontown, Pa. . 

Do 

Vandvke, Pa 

Near Vandyke, Pa 

Tuscarora, Pa 

Mexico, Pa 

Near Port Royal, Pa 

Port Royal, Pa 

Near Mifflin, Pa 

Mifflin. Pa 

Near Mifflin, Pa 

Denholm, Pa ' 

Near Denholm, Pa 

Near Narrows Station, Pa. . 

Do 

Blxler Water Station, Pa. .1 
Lewis town Junction, Pa... I 

Mayes Bridge, Pa 

Granville, Pa 

Anderson, Pa 

Near Longfellow Station, Pa' 



P. R. R. 1.... 

P R R 2 

364 Harrisburg (1899; 

P. R. R.4 

P.R.R.5 

P.R.R.6 

P.R. R.7 

P. R. R.8 

P. R.R.9 

P. R. R. 10 

P. R. R. 11 

P. R. R. 12 

P. R. R. 13 

P.R. R. 14 

P.R. R. B 

P. R. R. 15 

P. R. R. 16 

P. R. R. 17 

P. R. R. 18 

P. R. R. 19 

P. R. R. 20 

P. R. R. 22 

P. R. R. 23 

P. R. R. 24 

P.R.R.25 

P. R. R. 26 

P. R. R.27 

P. R. R. 28 

P. R. R. 29 

P.R.R.31 

P. R. R.32 

P. R. R.33 

P. R. R. 34 

P.R.R.35 

P. R. R. 36 

P. R. R. 37 

P.R.R.C 

P.R. R. 39 

P. R. R. 40 

P.R.R.41 

P. R. R. 42 

P. R. R. 43 

P.R.R.45 

P. R. R. 46 

P. R. R. 47 

P. R. R. 49 

P. R. R. 80 

P. R. R.61 

P.R. R. 52 

P. R. R. 53 

P. R. R. 64 

P. R. R. 57 

P.R. R.58 

P. R. R. 59 

P.R. R.61 



meUri. 

323.5889 

324.8127 

324.3178 

325.5559 

325.9193 

327.1394 

328.6243 

326.3930 

327.6131 

327.0651 

328.2918 

329.1682 

33a 3879 

331.2642 

332.4754 

331.1664 

332.3893 

332.6966 

333.9129 

333.6421 

334.7659 

336.0668 

336.2936 

337.3945 

338.2616 



97.5176 
102.7335 
110.8839 
101. 1243 
106.4643 
106.5009 
106.2658 
106.0819 
105. 17a5 
106.2310 
105.7616 
107.1516 
108.2764 
111.8841 
109. 5032 
110.6246 
113.6543 
113.1269 
114.9700 
113.7906 
117.6577 
117.2037 
120.4832 
119.6202 
120.0984 
120. 7440 
120.8993 
122.3742 
122.0600 
124.6080 
125.0307 
128.8222 
128.3892 
128.0289 
127. 6174 
128.0650 
129.7289 
129. 7775 
131.0605 
130.7704 
131.8736 
134.3726 
134. 8657 
136.6270 
136. 2156 
138.2724 
141.9022 
142.0383 
144.3424 
145. 1436 
151. 8977 
152.2762 
150.4915 
150.2166 
151.5479 
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Place. 



Designation of bench Corrected ! 
mark. elevation. 



Place. 



Desifniatlon of bench Corrected 



mark. 



elevation. 



Near Hoiingford Station, Pa 

Do 

McVevtown, Pa 

Near McVeytown, Pa 

Do 

Near Ryde, Pa 

Ryde, Pa 

Near Ryde, Pa 

Manayunk Bridge, Pa 

Near vineyard Station, Pa. 

Do 

Near Newton Hamilton, Pa 

Newton Hamilton, Pa 

Near Mount Union, Pa 

Mount Union, Pa 

Near Mount Union, Pa 

Jackstown, Pa 

Mapleton, Pa 

Vandevanders Bridge, Pa. . 

Bridgeport, Pa • 

Mill Creek, Pa | 

Do 

Near Mill Creek, Pa 

Ardenheim, Pa , 

Near Ardenheim, Pa 

Huntingdon, Pa 

Do 

Near Warrior Ridge, Pa. . . 

Warrior Ridge, Pa 

Near Petersburg, Pa 

Petersburg, Pa 

Near Petersburg, Pa 

Do ?! 

Do 

Near Barree, Pa 1 

Do ' 

Do 

Do 

Near Union Furnace, Pa . . . 

Do 

Union Furnace, Pa 

Near Union Furnace, Pa. . . 

Shoenberger, Pa 

Near Birmingham, Pa 

Birmingham, Pa 

Near Birmingham, Pa 

Near Tyrone, Pa 

Tyrone, Pa 

Do I 

Near Tyrone, Pa 

Do 

Near Grazierville, Pa 

Do 

Tipton, Pa 

Near Fostoila, Pa 

Bellwoo<i, Pa 

Near Bellwood, Pa 

BUzalieth Furnace, Pa 

Near Klizabeth Furnace, 
Pa. 

Blair Furnace, Pa 

Near Blair Furnace, Pa 

Haggerty Run, Pa 

Altoona, Pa 

Do 

Do 

Do 

Do 

Kittanning Point, Pa ; 

AUegrippus, Pa 

Bennington, Pa 

Allegheny Tunnel, Pa 

Gallitsin, Pa 

Cresson, Pa 

Near Lilly, Pa j 

LQly, Pa ' 

Portage, Pa I 

Near Portage. Pa 

WUmore, Pa 

Near WUmore, Pa 

Near Ehrenfeld, Pa I 

?:hrBaifeld, Pa | 





meters. 


P. R. R.e2 


162.4193 


P.R.R.63 


150.5634 1 


P.R.R.64 


160.1544 


P. R. R65 


154.2227 


P. R. R.66 


154. 3017 


P.R.R.67 


155. 6792 


P.R.R.68 


157.0473 1 


P.R.R.e9 


162. 5396 


P. R. R. 70 


104.0847 


P.R.R.71 


171.6220 


P. R. R. 72 


178.17^0 


P.R.R.73 


179.8206 


P. R. R.74 


182.6307 


P. R. R.75 


183.3464 


P. R. R76 


183.0109 


P.R.R.77 


177.5576 


P.R.R.78 


180.9741 


P.R.R.79 


181.9675 , 


P.R.R.80 


183.1691 


P. R. R.81 


183. 1466 


P.R. R.82 


184.8654 


P.R.R.83 


183.2498 


P. R. R. 84 


183.5909 , 


P.R. R. 85 


183.9013 ' 


P. R. R.86 


189.2136 


P.R. R. 87 


190.3076 


P.R. R.88 


190.3472 


P.R.R.D 


208.6538 


P.R.R.90 


205.9060 


P. U. R. 91 


205.8814 


P.R. R.»2 


207.4560 


P. R.R.93 


211.0290 


P. R. R. 94 


211.3944 


P. R.R.95 


213.2323 


P.R. R. 96 


219.5536 , 


P.R. R. 97 


222.1665 1 


P. R. R. 98 


231.3549 


P.R. R. 99 


231.9340 


P.R.R.E 


238.5906 


P.R.R.lOl 


239.6816 


P. R R. 102 


243.4679 


P. R. R. 103 


260.3248 


P. R. R. 104 


256.5061 


P. R R. 105 . . . 


261.5015 


P. R. R. 106 


264.1012 


P. R. R. 107 


270.5993 


P.«. R. 108 


271.4251 


P. R. R.109 


273.0402 , 


P. R. R. 110 


277.5643 


P. R. R. Ill 


281.0106 i 


P. R. R. 112 . .. 


284.7106 


P.R.R.F 


287.4111 


P. R. R. 113 


280.7396 ' 


P. R. R.114 


302.7297 


P. R. R. 116 


313. 1627 


P. R. R. 116 


323.7083 


P.R. R. 117 


322. 6252 


P. R. R. 118 


327.7675 


P.R. R. 119 


335.2136 


P. R. R. 120 


340.7424 


P. R. R. 121 


345.2257 


P. R. R. 122 


348.1028 


P.R. R. 123 


353.9394 


P. R. R. 124 


364.3783 \ 


P.R.R.125 


356.6126 


P.R.R.126 


369.9867 


P.R.R. 127 


363.2633 


P.R.R.2 


495.6660 


P.R.R.3 


689.8983 


P.R.R. 4 


618.9303 


P.R.R. 5 


648.1023 


P.R.R. 6 


669.7609 


P.R.R. 7 


616.2162 


P.R.R. 8 


894.4619 


P.R.R.9 


576.7164 1 


P.R.R. 12 i 


514.2491 ! 


P.R.R. 13 ! 


494.7994 


P. R. R. 14 


476.3007 


P.R.R. 15 1 


476. 1239 


P.R.R. 16 ' 


476.2067 


P.R.R. 17 


463.0228 



I 



Near Ehrenfeld, Pa 

Conemaugh Viaduct, Pa.. 

Mineral Point, Pa 

Near Mineral Point. Pa. . . 

Do 

Near Conemaugh, Pa 

Conemaugh, Pa 

Woodvale, Pa 

Johnstown, Pa 

Do 

Near Sang Hollow, Pa 

Sang Hollow, Pa 

Near Big Spring Run, Pa. 

Big Spring Run, Pa 

Piney Run, Pa 

Near New Florence, Pa. . . 

Do 

, New Florence. Pa 

Near Lockport. Pa 

Do 

Lockport. Pa 

Bolivar Junction, Pa 

t Do 

' Do 

Near Btdivar, Pa 

Pack Saddle, Pa 

Do 

Blairsville Intersection . Pa . 

Near Blairsville, Pa 

Millwood, Pa 

Near Millwood, Pa 

Derry, Pa 

Bradenviile, Pa 

Do 

I Loyalhanna, Pa 

Latrobe, Pa 

Do 

Near Latrobe, Pa 

Beatty, Pa 

Carney, Pa 

Near Carney, Pa 

George. Pa 

Greensburg, Pa 

Do 

Radebaugh, Pa 

Do 

Do 

Do 

; Do 

Near GrapeviUe, Pa 

Grapeville, Pa 

I Penn, Pa 

Near Penn, Pa 

Near Manor, Pa 

Irwin, Pa 

Near Larimer, Pa 

Ardara, Pa 

Moss Side, Pa 

WaU.Pa 

Turtle Creek, Pa 

Brlnton, Pa 

Do 



Near West Penn Jet., Pa. 
Near Bagdad, Pa 

Do 

Near Leechburg, Pa 

Leechburg, Pa 

Near Leechburg, Pa 

Near Hyde Park, Pa 

Near Vandererlft, Pa 

Vandergrift, Pa 

Near Vandergrift, Pa 

Near Paulton, Pa 

Do 

Do 

Near Roaring Run, Pa. . . 

Do 

Near Salina, Pa 

Do 



P.R. 

P. R. 

P.R. 

P.R. 

P. R. 

P.R. 
i P.R. 
' P.R. 
, P. R. 
I P. R. 
I P. R. 
' P. R. 
I P.R. 
I P.R. 

P.R. 

P.R. 
I P. R. 

P.R. 
' P. R. 
I P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 

P.R. 



meters. 

R. 18 452.2965 

R.20 444.2738 

R.21 431.5297 

R.22a 414.8019 

R.23 404.3320 

R. 24 399.500t> 

R.26 373.9303 

R.27 361.2625 

R.28 361.9603 

R.28a 359.7350 

R. 30a I 349.8738 

R.31 348.8101 

R.34 343.3810 

R.36 , 333.53'>5 

R.36a ' 332.7028 

R. 36b 329..3859 

R. 37... 327.10,'»7 

R. 37a 329.2452 

R. 40 317.7607 

R.41 320.2801 

R.42 321.5082 

R.43 314.8265 

R. 44 315.5824 

R. 44a 315.6982 

R.46 330.7975 

R. 46 336.8800 

R.46a 337.4052 

R. 47 341. -2878 

R.48 339.4655 

R.51 355.2623 

R.62 350.6112 

R.63 1 356.2169 

R. 54 360.2921 

R.66 331.0110 

R.66a 330.7397 

R.57 316.7772 

R.68 , 307.3748 

R.58a I 301.3865 

R.69 324.2308 

R.60 328.3277 

R.61 ; 361.4417 

R.62 ' 368.6785 

R.63 365.5517 

R. 65 330.9732 

R.66 1 339.3981 

R. 67 364.1930 

R.68 354,9955 

R. 68a I 362.8192 

R.60 1 349.6371 

R.69a 347.7168 

R.70 i 336.2385 

R.71 1 322.9626 

R.72 1 296.7498 

R.72a 299.8894 

R.73 288.6974 

R. 76a 267.9508 

R.77a 262.7882 

R. 78 264.6780 

R.81 232.6262 

R.82 ' 229.0332 

R.84 228.3513 

R.85 229.2539 

R.86 230.6286 



1 



P.R. R.27... 
P.R. R.28... 
P. R. R.29... 
P. R. R. 30. . . 
P.R. R.31... 
P.R.R. 32... 
P.R.R. 33... 
P.R. R.34... 
P.R. R.36... 
P.R. R.36... 
P.R.R. 37... 
P.R.R. 38... 
P.R.R. 39... 
P.R.R. 40... 
P.R. R.41... 
P.R. R.42... 
P.R. R.43... 



237.7736 
236.3506 
239.0888 
237.3555 
240.5047 
237.7628 
242.4630 
247.2798 
244.1657 
243.2947 
245.7068 
246.7435 
260.0939 
251.9446 
262.3774 
264.6066 
253.0669 
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PRECISE LEVELING IN THE UNITED STATES, 1903-1907. 
Corrected elevations ofpennanent bench mmks — Continued. 



Place. 



D^goation of bench Corrected ! 
mark. elevation. 



Place. 



Designation of bench | Corrected 
mark. elevation. 



NearSallna, Pa ' P. R. R. 44. 

Do P. R. R.45. 

NearEdrl, Pa P. R. R. 46. 

Do P.R.R.47. 

Do P.R. R.48. 

Near Saltsburg, Pa P. R. R. 49. 

Saltsburg. Pa P. R. R. 50. 

Near White Rock. Pa P. R. R. 51 . 

Near Tunnelton, Pa P. R. R. 52 . 

Near Bow, Pa P. R. R. 53. 

Do P. R. R.54. 

Near LIvemiore, Pa P. R. R. 55. 

Do P. R. R.5(i. 

Near Social Hall, Pa P. R. R. 57. 

Social Hall, Pa P. R. R. 58. 

Near BlalrsviUe, Pa P. R. R. 59. 

BlairsviUe, Pa P.R. R. bO. 

Near Blalrsville, Pa P. R. R. 61 . 

Do P. R. R.62. 

Near Bolivar Junction, Pa. P. R. R. 63. 



Near Hecks, Pa I P. R.R.I... 

Hecks, Pa I P. R. R. la.. 

Near Dauphin, Pa P. R. R. 2. . . 

Do I P. R.R.3... 

Do P. R. R. 4... 

Near Creiger Point, Pa ' P. R. R. 5. . . 

Near Ciarks Ferry, Pa. ... . P. R. R. 6. . . 

Do P.R.R.7... 

Do P.R.R.8... 

Do I P.R.R.9... 

Do P. R. R. 10.. 

Do P. R.R.ll.. 

Do P.R.R.12.. 

Near Inglenook, Pa i P. R. R. 12a. 

Near Halifax, Pa i P. R. R. 13.. 

Do P. R. R. 14.. 

Do P. R.R.15.. 

Do I P.R. R. 16.. 

Do I P.R. R.17.. 

Do ' P.R. R. 18.. 

Do P.R.R.19.. 

Near MUIersburg, Pa P. R. R. 20. . 

Do P.R. R. 21.. 

Do I P.R. R. 22.. 

Near Liverpool, Pa P. R. R. 23. . 

Liverpool, Pa P. R. R. 24. . 

.Vear Liverpool, Pa P. R. R. 25 . . 

Do P.R.R.26.. 

Do P. R. R.26a. 

Mahantongo, Pa P. R. R. 27.. 

Near Mahantongo, Pa 1 P. R. R. 28. . 

Near Georgetown, Pa ; P. R. R. 29. . 

Do P.R.R.30.. 

Do P. R.R.31.. 

Do P.R. R. 32.. 

Do P. R. R.32a. 

Do P.R.R.33.. 

Do I P. R. R.34.. 

Near Hemdon, Pa I P. R. R. 35. . 

Do P. R.R.36.. 

Do P. R. R. 36a. 

Hemdon, Pa P. R. R. 37. . 

Near Hemdon, Pa ; P. R. R. 38. . 

Do I P. R.R.39.. 

Do P.R. R. 40.. 

Fishers Ferry, Pa ' P. R. R. 41 . . 

NearSelinsgrove Jet., Pa. . . P. R. R. 42. . 

Do I P. R. R. 43.. 

Selinsgrove Junction, Pa. .1 P. R. R. 44.. 

, Near Selinsgrove Jet., Pa.. P. R. R. 45.. 

Do ' P. R. R.46.. 

Near Sunbury, Pa P.R.R.47.. 

Do , P.R. R.48.. 

Sunbury, Pa P. R. R. 49. . 

Do , P. R. R.50.. 

Near Sunbury, Pa : P. R. R. 1 . . . 

Do P. R. R.2... 

Near Northumberland, Pa. P. R. R. 3. . . 

Do I P.R.R.4... 

Do P.R.R.6... 



meters. 

257.4859 I 

257.2848 

256.3224 I 

254.3664 

256.4916 , 

256.2970 

260.7722 

265.8488 

264.2834 

274.7338 i 

276.6026 

281.3063 

284.5257 

293.3628 ' 

293.8875 

304.6059 , 

308.4254 

298.4199 ' 

294.9399 

305.8958 I 



105.5203 
106.0384 
106. 6679 
106.3756 
105. 9312 
106. 8979 

106. 4779 

107. 4021 
111.1853 
in. 4688 
113. 1696 
111. 6280 
112. 5370 

113. 8068 
113. 9560 
115. 0874 

114. 7711 

115. 5393 
115.1528 
114.6353 
118. 5188 
120. 2392 
119. 1(>37 
120.3864 
121.6086 
120.6800 
121. 1959 
122. 4795 
122. 8946 
122. 3979 
122. 56<i7 
123.8289 
125.8868 
126. 6493 
125. 1869 
126. 3861 
12(>. 6932 
127. 3079 
127. 9930 
127. 9294 
127. 8354 
130.3839 
129.3848 
131. 4184 
131. 5166 
131. 5172 
133.1089 

133. 2678 
132. 0793 
132.9456 

134. 4398 
134 0872 
134. 2336 

134, 4965 
135. 5450 

135. 4762 
135. 4694 
137. 7374 
137. 5670 
138.2441 



Near Northumberland, Pa. I P. 

Do I P. 

Near Kapps, Pa P. 

Do P. 

Do P. 

Near Montandon, Pa P. 

Do P. 

Montandon, Pa P. 

Near Montandon, Pa P. 

Do P. 

Near Dougal, Pa P. 

Milton, Pa P. 

Near Milton, Pa P. 

Do P. 

Near Watson town, Pa P. 

Do P. 

Watsontown, Pa P. 

Do P. 

Near Watson town. Pa P. 

Near Dewart, Pa i P. 

I Do P. 

I Near Montgomery, Pa P. 

I Do P. 

! Do P. 

Montgomery, Pa P. 

' Do P. 

Near Montgomery, Pa P. 

I , Near Muncy, Pa P. 

I Do P. 

il Do P. 

I Do P. 

Do P. 

I , Near Loyalsock, Pa P. 

I Do P. 

I Do P. 

Do P. 

Do P. 

I I Near Williamsport, Pa P. 

Il Do P. 

I Do I*. 

Williamsport, Pa P. 

Do •. P. 

Do P. 

I Do P. 



Washington, D. C i P. 

Do.. I B. 

Eckington. D. C B. 

Near Brookland, D. C B. 

Brookland, D. C B. 

Near Brookland, D. C i B. 

Stotls, D.C ' B. 

Near Takoma Park, D. C. . B. 
Near Silver SprinR, Md . . . . B. 

Near Vv'oodsiae. Md ; B. 

Near Linden. Md i B. 

Near Capl tol View, Md . . . . B . 

Kensington, Md B. 

Near Garrett Park, Md . . . . B. 

Near W'indham, Md i B. 

Near Halpine, Md ' B. 

Do B. 

Near Rockviile, Md B. 

Near We^tmore, Md B. 

Do B. 

Derwood,Md B. 

Near Washington Grove, B. 
Md. 

Near Gaithersburg, Md B. 

Near \>'ard, Md B. 

Do B. 

Near Clopwr, Md B. 

Waring, Md ' B. 

Near Germantown, Md B. 

Do B. 

Near Darby, Md B. 

Near Boyd, Md B. 

Near Buck Lodge, Md B. 

Do ; B. 

Near Barnes ville, Md B. 

Do i B. 





metert. 


R.R.6 


137. 6716 


R.R.7 


137. 2511 


R.R.8 


138.5500 


R.R.9 


139. 1570 


R. R. 10 


137. 2312 


R.R.ll 


137. 6701 


R. R. 12 


137.9701 


R.R.13 


139.9155 


R.R.14 


141. 1079 


R. R. 15 


142.2393 


R. R. 16 


142. 7214 


R. R. 17 


145. 1817 


R.R.18 


144. 2737 


R. R. 19 


142. 7991 


R.R.20 


143. 2357 


R. R. 21 


143. 6141 


R.R.22 


148.1500 


R.R.23 


147. 6775 


R.R.24 


147.0778 


R. R.26 


147. 3041 


R. R. 26 


149. 6086 


R.R.27 


148.4519 


R. R. 28 


149. 1901 


R.R.29 


147. 6381 


R. R, 30 


150.5653 


R.R.31 


146.8,588 


R. R.32 


152.8099 


R. R. 33 


153. 9414 


R.R.34 


156. 1061 


R. R. 35 


156. 5517 


R. R. »> 


165.9517 


R. R. 37 


157. 2267 


R.R.38 


157. 6144 


R.R.39 


158. 0416 


R.R.40 


167. 3534 


R.R.41 


158.0620 


R. R. 42 


158. 2079 


R. R. 43 


150. 9831 


R. R.44 


159.3214 


R. R. 45 


H». 0445 


R. R. 45a 


159. 2525 


R. R. 46 


ICO. 0790 


R.R.46a 


161. 0084i 


R. R. 47 


161.0879 


R. R. 139A 


3. 2417 


il 0.2 


12. 5720 


& 0.3 


29.1037 


& 0.3A 


32.7503 


«& 0. 4 


39.3659 


&0.5 


48.9717 


& 0.6 


62. 3781 


& 0.7 


81.3588 


&0.8 


99.8439 


& 0.9 


98.6634 


& O. 10 


97. 5864 


& 0. 11 


94.3856 


& 0. 12 


91. 6646 


& 0. 13 


87.0279 


& O. 14 


96.9925 


& O. 15 


113. 6032 


4Se 0. 16 


120. 0415 


& 0. 17 


128. 5297 


i 0. 18 


134. 8064 


&0. 19 


139. 3748 


& O.20 


144. 9620 


&0.21 


151. 5335 


&0. 22 


158. 1377 


& 0.-23 


149. .5558 


& 0. 24 


136.0205 


&0.25 


123, 2528 


&0.26 


111.0737 


&0.27 


121.8891 


&0.28 


134. 7624 


4f 0. 29 


128. 8010 


& 0. 30 


127. 1219 


& 0. 31 


131.6289 


& 0.32 


134.6029 


& 0.33 


150.8546 


&0.34 


165. 1251 
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Place. 



Designation of bench Corrected 
mark. i elevation. 



Near Barnesville. Md ' B. 

Near Dickerson, Md B. 

Do B. 

Do B. 

Near Tuscarora, Md B. 

Do : B. 

Do B. 

Do B. 

Near Washington Jet., Md. B. 

Point of Rocks, Md B. 

Near Catoctln, Md B. 

Catoctin, Md B. 

Near Catoctin, Md B. 

Do B. 

Nejir Brunswick, Md I B. 

Do B. 

Do B. 

Near Knoxville, Md B. 

Knoxville, Md B. 

Near Weverton, Md B. 

Do B. 

Do : B. 

Harpers Ferry. \V. Va B. 

Near Harpers Ferry,W.Va, B. 
Near Engie,W.Va ■ B. 

Do ; B. 

Do B. 

Do n. 

Near Duffields, W. Va B . 

Dufflelds,W.Va B. 

NearShenandoahJct.,VV.Va B. 

Do B. 

Near Hobbs, W. Va I B. 

Near Kernevsvllle, W. Va. . B. 

Do I B. 

Near Van ClevesvUle, W. ' B. 
Va. 

Do I B. 

Do ' B. 

Do B. 

Na\r Opequon , W. Va i B, 

Near Martlnsburg, W. Va. . B. 

Do B. 

Do B. 

Do B. 

NearTabb,\V.Va , B. 

Do B. 

Do ' B. 

Near N. Mountain, W. Va. B. 

Do I B. 

Do B. 

Do B. 

Near Back Creek, W. Va . . . i B. 

Do ; B. 

Near Cherrv Run, W.Va..J B. 

Do B. 

I>o I B. 

NearMiller.W.Va B. 

Do , B. 

Near Sleepy Creek. W . Va. . ' B. 

Sleepy Creek, W. Va B. 

Near Sleepy Creek, W. Va. . B. 

Do B. 

Do i B. 

Near Hancock, W.V a * B. 

Do B. 

Hancock. W.Va B. 

Near Hancock. W.Va B. 

Do B. 

Near Round Top, W. Va. . . B. 

Round Top. W.Va , B. 

Near Round Top. W. Va. . . i B. 
Near Sir Johns Run. W.Va. B. 

Do I B. 

Do I B. 

Near GrRat Cacapon , W . Va ■ B. 

Do , B. 

Do B. 

Near Woodmont. W.Va... B . 
Near Llneburg, W. Va B. 

Do B. 

Do B. 



' meters. I 

&0.35 138.0219 ' 

&0,36 , 120.9902 

<fe0.37 ' 104.9482 , 

& 0.38 86.6998 

&0. 39 77.6776 

<kO. 40A 68.9129 

&0.41 69.1122 

&0.42 60.1.371 

<fr 0.43 71.3565 ' 

& O. 44A 71.0660 

&0.45 ' 72.6214 

& 0.46 72.8682 

<fe0. 47 73 9577 

<fe0.48 74.8962 

&0. 49 ; 76.4518 

& O. 60 75.5012 I 

&0. 51 76.3300 ' 

& 0.62 ' 79.1049 | 

&0. 63 78.6517 

&0.54 78.6647 

&0.55 80.2609 

&0. 66 85.4257 

& 0.66.\ 86.9999 

& O. 57 88.6414 

& 0.58 94.4700 , 

&O.50 108.1266 

&O.60 117.8179 

&0.61 125.3425 

*0. 62 134.3853 

&0. 63 147.6056 

4 0.64 161.7380 

&0.65 170.7871 

&0.66 177.9818 

&0.67 172.0345 

&0. 68 161.0443 ' 

& 0.69 151.6516 , 

&O.70 145.7209 

&0.71 137.3428 

&0.72 123.1192 

&0.73 117.0616 

A' 0.74 121.7172 

&0.75 131.9615 

&0. 76 143.1528 

&0.77 149.4313 

«&0.78 160.6543 

&0.79 159.3002 

*0. 80 157.9176 

«S:0.81 154.5149 

&0.82 160.9031 I 

&0.83 161.0784 ' 

&0.84 1.53.6552 

&0.85 140.7693 I 

& 0.86 129.9671 ' 

&0.87 119.3712 I 

&0.88 117.2980 

&0. 89 120.8.*'30 

& O.90 123.2425 , 

& O. 91 120.7934 1 

A0.92 121.6723 

& 0.92.V 120.5(;69 , 

&0.93 122.3014 

&0.94 123.6826 

&0.95 124.0377 

4$: O. 96 123.4619 

<S:0.97 124.6878 

& O. 97A 127.2199 i 

A- 0.98 127.6340 

&0.99 127.1678 

& O. 100 126.6758 I 

& O. 101 130.0371 

& O. 102 129.9577 \\ 

& O. 103 129.6232 ' 

& O. 104 130.0583 

A' O. 105 130.0279 I 

& O. 106 132.9952' 

& O. 107 132.7752 

& O. 108 138.06^=3 , 

& O. 109 137.2933 

& O. 110 138.4314 

& O. Ill 139.6636 

&0.112 142.8692 



Place. 



Near Orleans Road, W. Va. 

Do 1 

Ne^r Rockwells Run, W. I 
Va. 

Doe Gully. W.Va 

Near Doe G ully , W. Va . . . . ; 
Near Ilansrottc, W, Vu 

Do 

Do I 

Near Baird, W.Va 

Do 

Near Magnolia, W . Va 

Do ; 

Do I 

Do I 

Near Paw P>nv, W. Va : 

Do I 

Do 

Do 

Near Little Cacapon, W. \'fti 

Do 

Near Okonoko, W. Va , 

Do i 

Do 

Near French, W . Va 

Do 

Do 

Near Green Spring. VV. Va. 

Do 

Do I 

Do ' 

Near Dans Run, W. Va. . . 

Do I 

Near Patterson Creek Cut- 

Off, W. Va. I 

Patterson ('reek Cut-Ofl, i 
W. Va. 

Do I 

Near Patterson Creek, W. , 

Va. 
Near North Branch, Md. ..! 

North Branch, Md 

Near North Branch, Md. . . ' 

Do 

Near Evitls Creek, Md 

Do 

Near Cumberland, Md 

Cumberland, Md ' 

Do ' 

Do 

Near Cumberland, Md 

Do I 

Near Mount Savage Junc- 
tion, Md. 

Mount Savage Jet., Md 

Ellerslie. Md. 

Near Ellerslle. Md 

Near Cooks Mills, Pa 

Do 

Do 

Near Hyndman, Pa 

Do 

Do 

Near Hoblitiell. Pa 

Do 

Williams, Pa 

Near Falrhope, Pa 

Do 

Do 

Near Foley, Pa 

Foley, Pa 



Designation of l)ench Corrected 
mark. elevation. 



meters. 
148.0974 
153.7035 
].'>9.4115 

166. 6196 
165. ^2i-9 
158. •'379 
160.6;»2 
151. 7557 
151.6810 
149. 3199 
16()..59;» 
151. 67 W 
153.t»327 
15,"). 91 IS 
167.345G 
160.5240 
162.7845 
102. 1755 
101. 1943 
ia).9515 
102.9094 
104.0951 
11)3.7032 
104. 8323 
168. 8tilO 
Iti9.53(i5 
K^ 2301 
170. 4557 
171.320h 
170. 5895 
172. 1673 
172. 4802 
172. 99(>9 



B. &0. 145A 173.4118 



B. 4i O. 113. 
B. «fc O. 114. 
B.& 0.115. 



B. & O. 116... 
B. &0. 117... 
B. & 0.118... 
B. & O. 119... 
B. & O. 120... 
B. & O. 121... 
B. &0. 122... 
B. & O. 123... 
B. & O. 124... 
B. A- O. 125... 
B. & O. 126... 
B. & O. 127... 
B. & O. 128... 
B.& 0.129... 
B. & O. 130... 
B.& 0.131... 
B. &0. 132... 
B. At 0.133... 
B. <feO. 134... 
B. &0. 135... 
B. A'O. 134).. . 
B.<fc 0.137... 
B. & O. 138... 
B. &0. 139... 
B. A: O. 140... 
B. & O. 141... 
B. & 0.142... 
B. <feO. 143... 
B. &0. 144... 
B. & 0.145... 



574 Patterson Creek. 
B.& 0.146 



B. 


AeO. 


B. 


&0. 


B. 


&0. 


B. 


&0. 


B. 


&0. 


B. 


&0. 


B. 


&0. 


B. 


&0. 


B. 


&0. 


B. 


&0. 


B. 


&0. 


B. 


«feO. 


B. 


AtO. 


B. 


&0. 


B. 


&0. 


B. 


AcO. 


B. 


ArO. 


B. 


<kO. 


B. 


&0. 


B. 


ikO. 


P. 


R. R. 


B. 


AO. 


B. 


&0. 


B. 


<feO. 


B. 


A:0. 


B. 


&0. 


B. 


SiO, 


B. 


&0. 


B. 


A:0. 


B. 


&0. 



147. . . 
147A. 
148... 
149... 
150... 
151... 
152... 
153... 
153A. 
154... 
155... 
156... 



158... 
160A. 
ICOB. 
161 A. 
1G3A. 
105A. 
167A. 
.5.... 
168A. 
170... 
171... 
172... 
173... 
174. . . 
174A . 
175... 
176. . . 



Near Valley Falls, W. Va. . 986 Pittsburg. 

Near Powells. W . Va 899 Pittsburg . 

Bentons Ferry, W.Va 885 Pittsburg . 

Near Fairmont, W. Va 885 Pittsburg. 

Near Catawba, W. Va 873 Pittsburg . 

Near Little Falls, W. Va. . 859 Pittsburg. 

Uflington, W. Va 828 Pittsburg. 

.Morgan to^K-n, W. Va 821 Pittsburg. 

Do U.S. E 



174. 8961 
175. 3101 

182.3645 
183.6468 
190. 5635 
194. 1751 
191. 8504 
194. 5954 
197. 5502 
192. 8172 
195.0005 
196.3948 
199. 1660 
200.0098 
207. 7119 

216. 5420 
221.8859 
226. 9770 
228. 3729 
237. .WiO 
256. 4974 
275. 4709 
288.1234 
291.9832 
333.6437 
359.6117 
382. 1979 
405. 419,'» 
427. 1504 
440.0471 
457.0377 
4(i5. 1512 



300.2432 
273.8611 
2(i9.6l02 
269.5995 
265. 8178 
261.6362 
252.2080 
250.0781 
260.0724 
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PRECISE LEVELING IN THE UNITED STATES, 1903-1907, 



Corrected elevations of permanent bench marks — Continued. 



Place. 



Near Van Vorhls, W. Va. . 
Near Point Marion, Pa. . . . 

Near Outcrop, Pa 

Fairchance, Pa 

Unlontown, Pa 

Near Upper Middletown, 

l*a. 

Near Tippecanoe, Pa 

Near West Bro^sTisville 

Junction, Pa. 

Do 

Near Woods Run, Pa 

Near Charleroi, Pa 

Lock No. 4, Pa 

Baird.Pa 

Near River View, Pa 

Near Peters Creek, Pa 

Near Coal Valley, Pa 

Near Thomson, Pa 

Do 

Near Bessemer, Pa 

Braddock, Pa 

Homewood, Pa 

Near Ben venue, Pa 

Solomon, Kans 

New Cambria, Kans 

Near New Cambria, Kans. 

Do 

Near Salina, Kans 

Salina, Kans 

Do 

Do 

Mentor, Kans 

Assaria, Kans 

Bridgeport, Kans 

Lindsborg, Kans 

Johnstown, Kans 

Hilton, Kans 

McPherson, Kans 

Do 

Near McPherson, Kans 

Groveland, Kans 

Inman, Kans 

Medora, Kans 

Near Hutchinson, Kans. . . 
Hutchinson, Kans 

Do 

Femie, Kans 

Darlow, Kans 

Castleton, Kans 

Pretty Prairie, Kans 

Near Pretty Prairie, Kans. 

Vamer, Kans 

Lashmet, Kans 

Kingman, Kans 

Near Kingman, Kans 

Carvel, Kans 

Basil, Kans 

Rago, Kans 

Duquoln, Kans 

Harper, Kans 

Ascot, Kans 

Anthony, Kans 

Near Anthony, Kans 

Do 

Anthony, Kans 

Bowie, Tex 

Do 

Do 

Near Bowie, Tex 

Near BeUevue, Tex 

Do 

Near Bowie, Tex 

Do 

Stoneburg, Tex 

Do 

Near Stoneburg, Tex 

Near Ringgold, Tex 



Designation of bench ' Corrected 
mark. I elevation. 



815 Pittsburg.. 
813 Pittsburg. . 
1084 Pittsburg. 
1065 Pittsburg. 
999 Pittsburg. . 
920 Pittsburg. . 

868 Pittsburg. . 
778 Pittsburg.. 

P. R. R. 54. . . . 
764 Pittsburg. . 
760 Pittsburg.. 

Lock No. 4 

755 Pittsburg.. 
753 Pittsburg.. 
740 Pittsburg.. 
P. R. R. 19.... 
767 Pittsburg.. 
P. R. R, 11.... 
760 Pittsburg. . 
P. R. R.88.... 
P. R. R.92.... 
818 Pittsburg. . 



C. 
D,. 



Salina East Base. . 
Salina West Base. 
F,. 



Gi. 
H,. 
A4. 
B4. 
C4.. 
Di. 
E4., 
F4.. 
O4.. 
Ui. 
I4.. 
Ji.- 
K4. 
L4.. 
M4. 
N4. 
O4.. 
P4.. 

S4.. 
T4.. 
U4. 
V4.. 

I': 

Y4. 



As 

Bi 

Ci 

D* 

Es 

Anthony SE. Base... 
Anthony NW. Base. 
Fs 



1124GAINV. 

A 

B 

C. 



Bowie Northwest I 
Bowie Southeast B 

989GAINV 

D 

E. 



936GAINV. 
876GAINV. 
F 



meters. 

248.3588 

247.6586 

330.2535 

324,6756 

304.3606 

280.2487 

264.3352 
236.9454 

236.9439 
233. 1918 
230. 9128 
226.6259 
230.0754 
229.5113 
226. 3679 
224. 4121 
233. 7413 
232.8205 
231. 4914 
252.5996 
281.4429 
240.3831 



35&6146 
365.9656 
365.6214 
366.0132 
372.1066 
373. 4776 
373.8803 
373.9241 
385.9606 
39L0303 
396.9333 
407.4889 
424.5708 
463.0605 
466. 1513 
466.4891 
454.1607 
461.9681 
463.0913 
460.4266 
467.9280 
467.3002 
466.3585 
472.0441 
474.7072 
447.0577 
480.2185 
481. 3153 
463. 4737 
46L0761 
460.4902 
506.2364 
496.6679 
487.5601 
441. 1612 
482.9938 
433.5102 
432. 9180 
422.3674 
419.7217 
425.4252 
409.8891 



342.6371 , 
329.3393 
349.1321 
289.8655 ' 
327.4609 ' 
333.3081 ' 
301.6391 I 
292.6512 
285. 1135 I 
285.4463 , 
267.0987 . 
268.8798 I 



Place. 



Near Ringgold, Tex 

Ringgold, Tex 

Near Torral, Okla 

Do 

TerraL Okla 

Near Terral, Okla 

Near Ryan, Okla 

Do 

Near Sugden, Okla 

Do 

Sugden, Okla 

Near Sugden, Okla 

Near Addington, Okla 

Do 

Addington, Okla 

Near Addington, Okla 

j Near Comanche, Okla 

Comanche, Olda 

Near Comanche, Okla 

Near Duncan, Okla 

Do 

Do 

Duncan, Okla 

Near Duncan, Okla 

Near Marlow, Okla 

Marlow, Okla 

Do 

Near Marlow, Okla 

Do 

Rush Springs, Okla 

Do 

Near Rush Spring, Okla. 
Near Ninnekah, Okla 

Do 

Do 

Near Chickasha, Okla 

Chlckasha, Okla 

Do 

Near Chickasha, Okla 

Do 

Do 

Do 

NearMinco, Okla 

Do 

Minco, Okla 

Do 

Near Union, Okla 

Union, Okla 

Near Elreno,Okla 

I Do : 

Elreno, Okla 

I Do 

i Do 

I Do 

1 Reno Junction, Okla 

Darlington, Okla 

Near Caddo, Okla 

Okarche, Okla 

Kingfisher, Okla 

Do 

Do 

Dover, Okla 

Hennessey, Okla 

Do 

Bison, Okla 

Waukomis, Okla 

Near Waukomis, Okla 

Do 

Enid, Okla 

I Do 

I North Enid, Okla 

Near North Enid, Okla. 



Designation of bench ; Corrected 
mark. elevation. 



Kremlin, Okla i P 

Pond Creek, Okla Q.. 

Near Jefferson, Okla R.. 

Medford, Okla S.. 

Do T.. 

Do U.. 

Clyde, Okla V.. 

Wakita, Okla W. 

Gibbon, Okla. X.. 

Manchester, Okla Y. . 



897 Gainv 

894GAINV 

G 

809 Terral 

A 

B.. 

827 Ryan 

C 

Qeol. Sugden 

844 Sugden 

D 

875 Boundary 

883 Addington 

918'Addington . .... 

F 

G 

H 

1 

1104 Boundary 

Duncan A 

Check B.M 

J 

1127 Duncan 

K 

L 

Marlow Long. Sta. . 

1331 Marlow 

M 

N 

1349 Rush Sprbigs. . 
1292 Rush Springs.. 

T, B.M. 95 

O 

P 

1084 Chickasha 

1091 Chickasha 

Q 

R 

1105 Boundary 

S 

T. B.M. 114 

Carson A 

1284 Minco 

T 

U 

1266.6 Union 

A 

Elreno East Base . . . 
Elreno West Base . . 

T. B.M. 142 

B 

1367 Elreno 

City Elreno 

1327 Reno Junct 

C 

T.B.M. 148 

D 

E.. 

F 

G 

H 

I 

J 

K 

L 

Waukomis A 

Waukomis E 

M 

N 

O 

Enid A 



meters. 

273.3273 

272.6807 

248.6684 

246. 7218 

268.1993 

253.3876 

262.3183 

252.1583 

257. 4809 

257. 4476 

258.6002 

266. 7660 

269.4163 

277.4500 

279.8841 

283.7088 

295.0950 

300.8632 

fXJs. iT4o4 

336.6213 
373.2886 
373.2616 
343.4396 
343.8010 
395.7456 
400.6624 
400.1304 
406.0918 
386.8856 
393.9381 
411.5540 
394.0581 
383.6235 
373. 4963 
328.2014 
330.7662 
332.8541 
333. 1727 
332.3524 
337.07(16 
332.0651 
335.8112 
435.8140 
391. 7412 
395. 4453 
396. 0180 
386.5362 
406.9897 
440.1664 
466.9034 
416. 2977 
414.7077 
414.3283 
413.9153 
405.1837 
407.4604 
416. 6319 
377.8649 
321.0963 
322.4203 
322. 1219 
315.2727 
354. 3790 
364. 6015 
378. 1473 
385. 4696 
388.8696 
384.7530 
377.3222 
380.2924 
381.1307 
385.2267 
341.8220 
320. 3173 
319. 6612 
33L5632 
335.2350 
336.1895 
•339. 4840 
360.4303 
360.7652 
302.0126 
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Place. 



Designation of bench Corrected 
mark. elevation. 



Place. 



Designation of bench Corrected 
mark. [elevation. 



Spring, Kans. 



meters. 
Qi 417.0139 



Fort Worth, Tex 

Uandloy, Tex 

Arlineton, Tex 

Grand Prairie, Tex . . . . 

Eagle Ford, Tex 

Dallas, Tex 

Do 

Do 

Fisher, Tex 

Garland, Tex 

Rowlett. Tex 

Rockwall, Tex 

Fate, Tox 

Roysc, Tex 

Caddo Mills, Tex 

Greenville, Tex 

Do 

Do 

Near Greenville, Tex . . 

Campbell, Tex 

Cumby, Tex 

Brashear, Tex 

Sulphur Springs, Tex . 

Como, Tex 

Pickton, Tex 

Winnsboro, Tex 

gins, Te: 



v.. 

W. 
X.. 
Y.. 
Z.. 
Ai. 
B«. 
C,.. 
D,. 
E,. 
F,. 
G,. 
Hj. 
Ii.. 
h-. 
Ki. 
La- 
M,. 
Na. 
Oi. 
Pi. 

Q»- 
R.- 



Noar Leesburg, Tex. , 
Near Pittsburg, Tex. 

Pittsburg, Tex 

Cason, Tex 

Dalngerfleld, Tex 

Hughes, Tex 

Avinger, Tex 

Near Avinger, Tex . . 

Lasater. Tex 

Kelly ville, Tex 

Jefferson, Tex 

Norwood, Tex 

Kamack, Tex 

Blocker, Tex 

Waskom, Tex 

Greenwood, La 

Nichols, La 

Jewella, La 

Shre report, La 

Do 

Do 

Do 



T,.. 
Uj.. 
V,.. 
Wa. 
Xa- 
Ya.. 
Za.. 
A,.. 
B,.. 
C. 
D,.. 
E,.. 
F,.. 
G,.. 
I,.. 
J,.. 
Km.. 
La.. 
C. 
D.. 
E.. 
F.. 
G.. 
H.. 
I... 



188. 
176. 
188. 
159. 
134. 
132. 
136. 
132. 
161. 
167. 
153. 
181. 
180. 
170. 
161. 
164. 
168. 
167. 
173. 
178. 
197. 
157. 
153. 
162. 
163. 
162. 
108. 
119. 
117. 
121. 

09. 
122, 
115. 
120. 
121. 
102. 

89. 

67. 

63. 

70. 

80. 

91. 

66. 

83. 

74. 

67. 

62. 

56. 

55. 



3524 

4038 

9940 

4461 

3271 

4556 

8139 I 

1482 

9740 

9217 

6846 I 

1112 

8958 I 

7301 

9212 ; 

9728 I 
1879 . 
3170 I 
5741 
8910 I 
0144 1 
5409 
2695 
6719 
6062 I 
4911 



Guide Rock, Nebr i D 

Amboy, Nebr E 

Cowles, Nebr F 

Near Blue Hill, Nebr G 

Do Blue HUl A- 

BlueHiU, Nebr H 

Ayr, Nebr 1 

Brickton, Nebr J 

Hastings, Nebr K 

Do Bank 

Do Tower 

Hansen, Nebr L 

Doniphan, Nebr i M 

Rivers, Nebr ' N 

Near Grand Island, Nebr. . O 

Grand Island, Nebr P. 



Do. 



Shelton East Base. 

U 

V 

W 

X 

Y 



3055 
4019 
7894 
2949 I 
4749 
8087 ! 
0099 I, 
4466 ,! 
7661 
1077 I 
4936 1; 
7375 1 
2163 
9517 ' 
9329 I 
4669 I, 
6166 
2690 . 
4205 ; 
9910 



Near Grand Island, Nebr 

Near .Vlda, Nebr 

Wood River, Nebr 

Shelton, Nebr 

Lockwood, Nebr 

Chapman, Nebr 

Paddock. Nebr 

Central City, Nebr 

Thununel, Nebr 

Clarks, Nebr Z 

Havens. Nebr ' A i 

SilverCreek, Nebr Bi 

Duncan, Nebr C> 

Near Columbus, Nebr Columbus 2 

Do Columbus 3 

Columbus, Nebr i Di 

Do I El 

Near Columbus, Nebr Fi 

Oconee, Nebr G i 

Platte Center, Nebr Hi 

Tamov, Nebr , Ii 

Humphrey, Nebr Ji 

Near Madison, Nebr Ki 

Madison, Nebr , Li 

Near Madison, Nebr Mi 

Near Norfolk, Nebr Ni 

Norfolk, Nebr Oi 

Do Pi 

Near Norfolk, Nebr I Norfolk 3. . 



Solomon, Kans 

Do 

Abilene, Kans 

Do 

Do , 

Talmage. Kans 

Manchester, Kans | 

Longford, Kans 

Oak Hill, Kans 

Catlln, Kans 

Milton vale, Kan.s I 

Sulphur Springs, Kans 

.Vurora, Kans ! 

Huscher, Kans 

Concordia, Kans 

Do , 

Do 

I lannuni, Kans ! 

Oneonta, Kans 

Kackley, Kans 

C/Ourtland, Kans i 

Lovewell, Kans ' 

Webber, Kans I 

Near Superior, Nebr I 

Superior, Nebr 

Near Superior. Nebr 

Bostwick, Nebr 



Wa 356.1768 

Xa *357.6738 

Bi 362.9868' 

Za 353.0274; 

Ya 350.7139 1! 

Aa 369.44181 

Bs 394.8811 1 

Ca 400.9809' 

D, 387.0822 

Eg 404.9961 

Ft 419.7490 

Ga 479.8488 

Ha 461.8464, 

la.. 446.9987 

Ja 422.6309 , 

City 419.5689 

Ka 417.1459 i 

La 415.7207 

Ma 426.0619 

Nj 46L6196 J 

Ob 467.6689 1 

Pa 47L2386 I 

Qa 508.5963'; 

Ra 472.8009 1 

B 479.9071 

Superlor2 476.7262 

C 489.0741 I 



Hope, Nebr Qi 

Hosklns, Nebr I Ri 

Apex, Nebr Si 

Winside, Nebr Ti 

Wayne, Nebr Ui 

Wakefield, Nebr ' Vi 

Ridge, Nebr Wi 

Emerson, Nebr Xi 

Nacora, Nebr Yi 

Hubbard, Nebr ' Zi 

Cobum, Nebr ! Aa 

Dakota Citv, Nebr M. R. C. Dakota City. . 

South Sioux City, Nebr.... Ba 

Sioux City. Iowa {i^oc of i^^!"""^ "^ " 

Do- fl>.B.M.a96-'S' 

"° ITopofcap^. 

Near Sioux City, Iowa J^ofot"™?^.;;.". :::".".: 



meUrt. 

507.5938 

515.6156 

546.6624 

694.1368 

622.2757 

601.1423 

560.3907 

567.8091 

588.7497 

588.8569 

689.1993 

592.2326 

593.0083 

571. 2785 

572. 4071 

568.4370 

666.9666 

679. 7684 

501.0926 

509.3633 

615.8886 

650.0462 

539.9039 

626.0058 

618.9306 

505.7404 

495. 7733 

483.1679 

471.93:i2 

455. 1574 

443.4116 

440.0454 

441.1722 

441.6094 

446.3215 

465.3181 

468.8985 

496.4228 

616. 3051 

495.0191 

484.9622 

517. 5394 

464.1507 

465.3072 

464.5430 

462.2147 



473. 8317 
508.3238 
544.2871 
476.9221 
444.8849 
431. 1388 
463.0907 
434.7679 
429.3145 
352.7696 
336. 6795 
334.8850 
336. 2544 



Hadar. Nebr Ci 

Pierce, Nebr Da 

Foster, Nebr Ea 

Plainview, Nebr Fa 

Do Oa 

Brunswick, Nebr Ha 

Savage, Nebr Ii 

Orchard. Nebr Ja 

Page, Nebr ' Ka 

Near Page, Nebr La 

Do Ma 

Do PageSW. Base. 



333.8711 
337.5707 
338. 7957 
335.7624 
a36.9861 



474.7710 
486.4146 
499.8048 
517.7330 
517.7601 
565. 4936 
569. 7210 
592.0634 
606.6361 
611.6441 
625.9661 
626. 4913 



* Reported destroyed, 1900. 
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Place. 



Designation of bench Corrected 
mark. elevation. 



Place. 



NViir O ' NeiU, Ncbr Nj . 

O'NeiU, Nebr Oj. 

Do Pi-. 

Emmet, -Sebr Qi. 

Nfar Alkiuson. Nebr Kj. 

Atkinson, Nt'br Si. . 

Near Stuart, Ncbr 'I'j . , 

HtUiirt. Nebr Uj. 

.NTowport, Ncbr Vi. 

Nt;ar lias>L'l t . .N'ebr W j . 

Bassott, Nebr Xj. 

Long Pine, Nubr Vj . 

.Vlnsvvortli, Ncbr Zj.. 

Noar Johnstown, Nobr A3 

Near Woodlake, Nt-br. 

Do 

N«ar Arabia. Nebr 

Tnatciu'r, Ncbr 

Vaicnlln«>. Nt'br 

N»;ar Crookston, Nebr. 

Do. 



B3.... 

C3 

Di.... 
E».... 
F,..-. 
(S3.... 
II3.... 



....| 



(foorgia, Nebr Ij 

Ncnzll, NVl>r Ja 

Cody. Ni.'br Ks 

Near Cody, Ncbr U 

Near Kli, Ncbr Mj 

Do..., Ni 

Near Merriinan, Ncbr (^ j 

Do l'» 

Irwin. Nebr Qa 

Near (Jordon. Ncbr K3 

Gordon, Nebr S3 

Do Tj 

Near Clinton, Nebr Ua 

Uushville, Nebr V« 

Near Rushville, Nebr \V« 

Hay Springs, Nebr Xj 

Near Bordeaux, Nebr y, 

Near Chadron, Nebr Z3 

Chadron, Nebr .\< 

Do B< 

Near Chadron, Nebr C^ { 

Do D* I 

Whitney, Nebr E< ' 

Near Crawford, Nebr F4 

Crawford, Nebr G^ 

Fort Kobinson, Nebr H* I 

NVar Glen, Nebr I< 

Near .Vndrews, Nebr J4 

Near Harrison, Nebr K^ 1 

Harrison, Nebr L* I 

Near Harrison. Nebr M4 

Near Van Tassel, Ncbr Ui 

Node Ranch; Wyo , Vi , 

Lusk, Wyo Wi , 

Manville, Wyo Xi ' 

Koeline, Wyo Yi , 

Ivost Spring, Wyo Zi 

Shawnee, Wyo A? , 

Fisher, W vo Bj I 



meters. 
595.9211 
608.0500 
610. 0172 
616. 642.'< 
6;i0. i)\\:i'l 
643. 3606 
652.5852 
657. 4502 
6S0. 3791 
693. 7752 
709. 5096 
732. 7376 
709. 45;<6 
7«9. 6029 
«10.2180 
S23. 9556 
S31.6537 
WK». :i54K 
7H8 4292 
796. 3103 
K*). 2640 
8S8. 9934 
948. 4614 
944. 9569 
956. 5103 
981. 5427 
973. 6969 
988.8H92 
I015.9;i28 
1048.5110 
1080. 9043 
\WA. 7325 
1084. 4992 
1129.7212 
1140.2482 
1145.4956 
1107.3228 
1137.8678 
1033. 0023 
1027. 438.5 
1034.3670 
1017.6407 
1006.0891 
1039. (xV90 
1096. 2078 
1121.59<)8 
1153. S549 

v>i\.w:m 

1340. 6713 
1482.9040 
1487.3138 
144)3. 6455 
1452. 7900 
1505. 1590 
1529.0555 
1599.3044 
1612.3700 
1522. 8945 
1531.8979 
1451.5031 



Designation of bench Corrected 
mark. elevation. 



Near Silver Crown, W^yo... 

Silver Crown, Wyo 

Near Volente, Wyo 

Islay, Wyo 

Near Horse Creek. Wyo — 
Near Iron Mountain. Wyo. 

Do 

Near Diamond, Wyo 

Do 

Near Chugwater, Wyo 

Near Bordeau.x, Wyo 

.Near Wheatland , Wyo 

Wheatland, Wvo 

Do ■ 

I'va, Wyo 

Near Buckhorn, Wyo 

Hartvllle Junction, Wyo... 

Wendo ver, Wyo 

Cassa, Wyo. . .*. . , 



Bi 

Ci 

Di 

El 

Fi 

(m 

Hi 

Ii 

4737 CHYN. 

Ji 

K, 



■Ml 

Ni 

Oi 



1915. 
1951. 
2057. 
2044. 
19S.5, 
1984. 
1872, 
1704. 
16<J8. 
1586. 
1508. 
1440. 
1443. 
1444. 
1362. 
1446. 
1393. 
1355. 
1368. 



9010 
7370 
mf) 
1201 
0754 
2043 
3540 
2278 
5494 
0852 
4344 
2616 
1510 
9904 
4195 
0373 
87.54 
2990 
22.'53 



♦ Elevation from line of 1902 only. The bench mark had 



I meters. 

Near Glendo, Wyo I Pi 1432.3790 

Near Bona, Wyo Qi 1433.6261 

Near Orin Junction, Wyo. . 1 Ri 1424.9993 

Orin Junction, Wyo 1 81 1434. 6192 

Near Orin Junction, Wyo. . I Ti 1430.3544 

Near Denver, Colo Na 1564.8923 

I Near Hazeltine, Colo ' 0» 1552.5274 

Near Henderson, Colo I P| 1535.1436 

Near Brighton, Colo I Qi 1526.5014 

Brighton, Colo | R, 1514.3725 

I Near Lupton, Colo , Sj 1506.2301 

Lupton,Colo I Ti 1«5.4691 

Near Lupton, Colo 1 Ui 1484.7856 

Near Platteville, Colo Vj 1476. 0141 

Do I Wi 1469.6315 

1 Do Xi 1462.2116 

I Near Nantes, Colo 1 Yj 1440.5864 

I Near La Salle, Colo 1 Z, 1418.0280 

Greeley,Colo ! Aa 1418.3236 

Lucerne,Colo Bs 1447.0719 

Katon,Colo , Cs 1473.2823 

, Pierce, Colo | D3 1534.8373 

Dover, Colo E3 1648.4560 

Carr, Colo F3 1738.6584 

I .\thol, Wyo I A 1920.9996 

I Cheyenne, Wyo B 1847.5070 

I Do C 1847.3180 

I Do ; D 1847.2802 

Do ' E 1858.8924 

' Borie,Wyo F 2014.2198 

Otto, Wyo ■ G 2119.8778 

1 (rranlte Canvon, Wyo | H 2229. 3731 

' Shennan, Wvo 1 2516.0216 

Do J 12624.6265 

DaleCreek, Wyo 1 K '. 2439.7317 

Do I L 2438.8207 

Red Buttps. Wyo M I 2225.7109 

Laramie, Wyo N ' 2183.7200 

Do j O 2173.5244 

; Howell, Wvo 'P 2164.7021 

I Wyoming, Wyo.. 1 Q 1 2157.2615 

Coopers Lake, Wvo R 2146. 6845 

Lookout, W^'o Is 2185.8650 

Harper, Wyo T 1 2136. 1527 

Near Rock Creek, Wyo U 2043.2635 

Rock Creek, Wyo V 2043.0711 

Rock Creek, Wyo ' W ♦2043.130) 

Near Wilcox, Wyo ' C, ' 2109.8418 

, Near Aurora, Wyo Di 12056.6176 

' Medicine Bow, Wyo E, 2000.7227 

Do ' F, 1999.1204 

Allen, Wyo Gi 2015.3001 

Near Como, Wyo Hj 2062. ?276 

Hanna , Wyo Ii , 2065 . 8254 

Near Hanna, Wyo Ji ' 2064.8606 

Dana, Wyo Ki 2069.7279 

Edson, Wyo U 2061.0847 

Near Walcott. W^yo Ma 2012.6746 

Fort Steele, Wyo Ni 1985.0916 

Near Greenville, Wyo Geol.Surv. West Base. 2006. lail 

Do Oa 2006.4820 

Rawlins. Wvo Pi 2056.4014 

Do Q.a I 2058.2392 

Do Ra 2068.2570 

Solon. Wyo Sa 2110.0501 

Near Dalevs Ranch, Wvo. . Ta 2035. 0695 

Riner, Wvo Ua i 2059.0478 

Fillmore, *Wvo Va 2126.2603 

Creston, wVo Wa I 2166.6822 

Near Latham, Wyo Xa 2111.3042 

Wamsutter. W^yo Ya 2044.3634 

Near Red De.sert, Wvo A3 ! 2048. 7670 

Red Desert, Wyo B3 ' 2047.6344 

Near Red Desert, Wyo Za 2050.7664 

Tipton, Wyo ' C3 2132.3999 

apparently settled about 5'nB> since determination in 1899. 
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Ill 



Place. 



Designation of bench 
mark. 



Near Table Rock, Wyo 

Near MoneU, Wyo 

MonoU, Wyo i 

Blttercreek, Wyo 

Near Black Buttes, Wyo. . . 

Black Buttes, Wyo 

nallviUe, Wyo 

Do 

Near Point of Rocks, Wyo. 

Do 

Do : 

Near Salt Wells. Wyo \ 

Near Baxter, Wyo 

Baxter, Wyo 

Rock Springs, Wyo 

m Do 

Do 

Do 

.\h Sav, Wyo 

Ne^ WUkins, Wyo. 

Wllkins, Wyo 

Greenrlver, Wyo 

Do 

Do 

Do 

Near Peru, Wyo 

Near Bryan, Wyo 

Near Marston, wyo 

Do 

Near Azusa, Wyo 

Do 



Ogden, Utah 

Do 

Do 

Do 

Uinta, Utah 

Near Devils Gate, Utah 

Near Strawberry, Utah 

Near Morgan, Utah 

Morgan, Utah 

Near Croydon, Utah 

Echo, Utah 

Do I 

Near Emory, Utah 

Emory, Utah 

Castle Rock, Utah 

Wasatch, Utah | 

Wyuta, Utah 

E vanston, W vo 

Do : 

Do 

Knight, Wyo 

Altamont, Wyo ' 

Sprlngvalley, Wyo 

Lerov, Wvo 

Bridger, Wyo 

Near Bridger, Wyo 

Carter, Wvo 

Do 

Elkhurst, Wyo 

Near Hampton. Wyo 

Church Buttes, Wyo 

Do 

Garrett, Wyo 

Near Granger, Wyo 

Granger, Wyo . . .'. 



Corrected 
elevation. 



Place. 



Designation of bench 'Corrected 
mark. elevation. 



meters. 

Ds 2087.6600 

U. P. 779 ' 20:6. 9845 

Ea 20:6.4047 

Fs I 2040 3546 

Gs 2020 2950 

U. P. 793 : 2016 5424 

n» t 1998 0934 

U. P. 799 1998.3301 

U. P. 804 1 1984.9296 

la I 1983.7991 

" " " 1968 3447 

1948 2838 
1920. 3300 
1921. 7654 
1909.2078 
1908. 3570 
1912. 6877 
1916. 4287 
1895. 2185 
1889.9250 
1884. 1882 
1854. 9105 



.810, 



U. P. 

Ja. 

U. P. 823. 

K, 

U 

Ma 

Na 

Oa 

U. P. 835. 

Pa 

U. P. 839. 

Qj 

Ra i 1804.6355 

Sa ' 1858.2507 

Ta 1865.1005 

Ua I 1941.0297 

Va ! 1884 0413 

Wa 1883.1112 

Xa , 1901.7718 

Ys 1896.9604 

T. B. M. 105 1901.4428 



B I 1309.7019 

A 1308.7087 I 

Transit 1331. 3946 

C 1310.3527 

D 1370.1408 I 

E 1468 2864 , 

F 1473 aSSl 

G 1534 6851 

H 1542.5264 

I I 1595.9720 

J i 1664.2466 , 

Geol. Echo 1065. 6933 I 

K 1748.7387 

L I 1802 4232 

M I 1899.0114 

N ■ 2076.8760 I 

2051.6097 

6770 Evaaston I 2055. 3128 , 

lU 2056 6552 i 

6779 E vanston , 2a'>7. 9699 I 

Bb 2151.9504 

Cts 2199 9372 

D« , 2136.7411 

E« I 2a39.9629 

F« 2020.1605 

Ge 2005.6245 

Hfl *1 980. 5544 

Ifi I 1981.3513 

Jf. 1958 8088 I 

Kfi 1951.1126 

U I 1^35.0549 

M« I 1936 0333 

Nfl : 1932 7477 '• 

Ofi 1911 a^os 

Pe 1909 85;?9 



I Garner, Idaho 

Do 

Near Oxford, Idaho 

I Near Swan Lake, Idaho.. 
I Downey, Idaho 

Marsh V'alley, Idaho 

McCammon, Idaho 

I Near Onj'x, Idaho 

Inkom, Idaho 

I Do 

I Portneuf, Idaho 

Pocatello, Idaho 

Do 



riot Springs, Utah 

Willard, Utah 

Brigham, Utah 

Honey vllle, Utah 

Dewey, Utah 

Bearlilver, Utah 

Cache Junction, Utah. 

Do 

Ransom, Utah 

Near Cornish, Utah.... 

Weston, Idaho 

Dayton, Idaho 



P 1301.2246 

Q... 1299 6109 

R 1308. 5197 

S 1298.0129 

T 1316 9440 

U i 1369 8939 

V 1355 4177 

W 1353 1733 

X l.V>8 7412 

Y , 1.378.4519 

A 1 1402.9055 

B I 1446.6464 



meters. 

C 1447.5105 

D 1446.0440 

E 1446,6416 

F 1455.4461 

G 1480.0676 

II i 1445.5175 

I I 1448.6917 

J 1407.7443 

K , 1378.6476 

L 1377.2229 

M I 1307.1259 

Aa 1358.2677 

Ba 1359.8535 



Pocatello, Idaho , 

Do 

Do \ 

Do ' 

Near Pocatello, Idaho i 

Near Michaud, Idaho 

Bannock, Idaho I 

Near American Falls, 
Idaho. 

American Falls, Idaho ; 

Near American Falls, j 
Idaho. 

American Falls, Idaho 

Near Napati, Idaho ' 

Near Wapl. Idaho 

Wapl, Idaho j 

Near Wapi, Idaho 

Near Yale, Idaho I 

Minidoka, Idaho , 

Do I 

Near Colburne, Idaho I 

Do 

Kimama, Idaho i 

Do I 

Senter, Idaho ! 

Owinza, Idaho 

Near Owinza, Idaho i 

Dietrich. Idaho I 

Shoshone, Idaho 

Do 

Do I 

Near Tunupa. Idaho ' 

Do I 

Gooding. Idaho ' 

Fuller.Idaho 

Bliss, Idaho 

Ticeska, Idaho 

King Hill, Idaho i 

Glenns Ferry, Idaho 

Do ' 

Near Glenns Ferry, Idaho.- 

Medbury , Idaho 

Chalk Spur, Idaho 

Near Mountain Home, 

Idaho. 
Mountain Home, Idaho 

Do I 

Do I 

Near Mountain Home, i 
Idaho. ' 

Cleft, Idaho 

Near Orchard, Idaho 

Do 

Near Owyhee, Idaho 

Do..'...: 

Owyhee, Idaho 

Do 



Near Mora, Idaho 

Mora, Idaho 

Near Mora, Idaho. . ... 
Near Kuna, Idaho. . . 

Do 

Do 

Near Nampa, Idaho. 
Nampa, Idaho 



Ca 1363.14.39 

City 1350.8320 

Da 1360.3023 

Ea 1361.5549 

Fa 1343.5503 

Ga 1349.6190 

Ha , 1344.2612 

Is 1336.1028 



O.S.L 

O. S. L 



1321. 3474 
1319.730 



Ja 1319.0684 

Ka 1364.1032 

La 1347.2644 

O.S.L 1340.9424 

Mn 1315.8465 

Na 1297.6724 

O.S.L 1304.9845 

Oa 1303.3767 

Ps 1297.9052 

Qa 1321.8322 

O. S. L 1302.0284 

Ra I 1299.0580 

Sa ! 1284.7461 

Ta 1281.3355 

Ua 1260.0902 

Va 1240.4517 

Wa I 1209.3210 

Xa 1207.8498 

Y, 1208.9774 

Za 1141.7870 

A4 1129.4256 

B^ 1087.7942 

C4 1036.2199 

D« 993.0584 

E« 938.3765 

F« 772.2392 

Qi 779.6439 

H4 785.0853 

L 759.6246 

J^ 778.7185 

K, 879.2508 

L^ 937.0608 

M4 958.3357 

N4 956.3591 

O4 957.5845 

P4 969.4538 

Q4 980.968:1 

R4 962.8079 

S4 958.2812 

T4 911.8639 

U4 908.9278 

V4 903.-2772 

W4 903.5354 



X4 862.2010 

Y4 842.8458 

Z4 837.7936 

As 805.6499 

Bs 804.9106 

Cft ; 798.4133 

Dft 775.4200 

E» 757.8833 



* This bench mark was reported in 1906 as having sunk about 0.052 meter. 



Digitized by 



Google 



112 



PRECISE LEVELING IN THE UNITED STATES, 1903-1007. 
Corrected elevations of permanent bench marhs — Continued. 



Place. 



Nampa, Idaho. 



Do 

Do 

Do : 

Near Nampa, Idaho 

Do 

Near Caldwell, Idaho 

Caldwell, Idaho 

Do 

Do 

Do 

Near Caldwell, Idaho 

Do 

Near Notus, Idaho 

Do 

Near Parma, Idaho 

Do 

Do 

In Idaho, near Nyssa, 
Oreg. 

Do 

Near Nyssa, Oreg 

Do 

Do I 

Near Ontario, Oreg 

Do ■ 

Ontario, Oreg i 

Do I 

Do 

Do 

Do 

Near Payette, Idaho 

Do 

Do 

Payette, Idaho I 

Do 

Do 

Near Payette, Idaho 

Near Crystal. Idaho 

Do I 

Near Weiser, Idaho i 

Do 

Do 

Do ; 

Weiser, Idaho 

Do 

Do 

Near Eaton, Idaho 

Do 

Do 

Do 

Near Olds Ferry, Idaho.. .. 

Do 

Olds Ferry. Idaho 

Near Olds Ferry, Idaho 

Do 

Near HuDtimrton, Oreg 

Do 

Do 

Do 

Huntington, Oreg 

,Do 

Near Huntington, Oreg 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Near Weatherbv, Oreg 

Do ' 

Do 

Near Durkee, Oreg 

Do 

Durkee. Oreg 

Near Durkee, Oreg. 

Do 

Unity. Oreg 

Near Unity, Oreg 

Near Pleasant Valley, Oreg. 



Designation of bench 
mark. 



Fft 

U* 

G* 

U 

O. S. L.. 

h 

Ki 

U 

Ms 

Ns 

Os 



04 

Rs 

S5 

Tj 

Uft 

O. S. L.. 

Va 

Ws 



Xt 

F 

(J 

H 

J 

I 

2143H 

K 

L 

M 

N 

Yft 

2139H (1) . 

Zft 

A, 

B. 

C« 

2139H(2).. 

2123H 

D« 

211211 

E6 

2113H 

Fe 

2107n 

G« 

He 

2122H 

U 

2097H 

J« 

208711 

208eU 

Kb 

2070H 

2069H.... 
2079 A.... 

O 

P 

Q 

2ia5A 

R 

S 

T 

U 

V 

2215A.... 

W 

X 



Y 

2369A. 

Z 

A,.... 
251 8A. 
B,. . . . 
2647 A. 

C^ 

D,. , . . 
3139A. 
E,.... 
F,.... 



Corrected 
elevation. 



meters. 

768. 7768 

767.8613 

768.0259 

756.8013 

756.8481 

743. 2705 

737.8446 

725.2358 

723.5869 

722.9449 

721.7010 

722.8993 

717.0565 

711. 1626 

703.3662 

697.8679 

682.2232 

677. 6094 

672.3381 

670.8590 

667. 1376 
665.6189 
664. 4767 
660.3926 
657. 6738 
658.2099 
655. 4967 
666.T789 
656. 5708 
656. 7551 
654. 6774 
654. 4766 
654.2933 
653. 3191 
654.7671 
655.7303 
655.2883 
654.0540 
649.3066 
647.9487 
645.9594 
643.9111 
646. 1816 
642. 1951 
644.3765 
646.4938 
645.5807 
649. 0167 
644. 1896 
641.2433 
639.4057 
638.2059 
637.9228 
631.5800 
633.0367 
632.9017 
636.6742 
635.8013 
647.9962 
638.8488 
643.8640 
644.6206 
649.5052 
654.7228 
659.7467 
665.4809 
677. 2659 
679.0962 
683.3083 
095.5237 
724. 185t> 
734.2845 
736.1246 
769.7642 
780.4082 
808.8821 
833.9199 
858.6901 
958. 8135 
967.0800 
1076. 7484 



Place. 



Pleasant Valley, Oreg. 

Near Encina, Oreg 

Near Norton, Oreg 



Designation o( bench Corrected 
mark. elevation. 



Norton, Oreg. . 

Near Baker City, Oreg I 

Baker City, Oreg ., 

Do 

I Do I 

Do i 

I Near Baker City, Oreg ] 

i Near Wingvllle, Oreg 

Near Haines, Oreg I 

Do : 

Hutchinson, Oreg , 

Near North Powder, Oreg. I 

North Powder, Oreg 

Do 1 

Near North Powder, Oreg.) 

Do ' 

Do 

I Do 

j| Near Telocaset, Oreg 

h Do 

Do I 

Do 

Near Union Station, Oreg 

Do 

Union, Oreg 

Do 

I Do 

I Do 

Near Union Station, Oreg.i 

Do 

Do I 

Near La Grande, Oreg 

Do 

La Grande, Oreg I 

I Do ' 

I Do I 

Do 

Do I 

Near La Grande, Oreg 

Do 

i Perry. Oreg , 

; Near Hilgard, Oreg i 

■ Hilgard, Oreg 

Near Hilgard, Oreg 

I Near Kamela, Oreg 

I Kamela, Oreg 

I Near Meacham, Oreg \ 

Do 

I Meacham, Oreg 

! Near Meacham. Oreg ' 

Do ■ 

Do 

Do 

Do I 

Do 

Near North Fork, Oreg i 

Do 

Do 

Do , 

Do 

Do i 

Do 

Near Bingham Spgs.. Oreg. 

Do 

Do 

Bingham Springs, Oreg 

Near Bingham spgs., Oreg. 

Near Cayuae, Orck i 

Do 

Do 

Do 

Near Mission, Oreg 

Do 

Mission, Oreg 

Pendleton, Oreg 

Do 

Do 

Do 

Near Pendleton, Oreg 



3818A. 

G,.... 
I H,.... 

3846A. 
I I...... 

, 34^A. 

Jt. 



K«. 
L,. 



Ma.... 
3338 A. 
Ni. 



Ot.... 
3372A. 
Pi. 



3233 A. 



t. 



8,. 
T,.... 
3228 A. 
U,.... 



V,.... 
3440A. 
W,.... 
3021 A. 
X,.... 
Yi.... 



Z,. 

G. S. Union. 
A,. 



2705A. 
B,.... 
2696 A. 
C. 



D,.... 

2773 A. 
E,.... 



F,. 
G,.... 
2782 A. 
It,.... 



28S7A. 

h 

3001 A. 
3581 A. 
K,.... 
41 99 A. 
3958 A. 



3672 A. 
3454 A. 
M,.... 
N,.... 
O,.... 
P,.... 



2570 A. 
R,.... 
S, 



2264A. 
U,.... 



V,.... 
2023A. 
W,... 
X,.... 
1744A. 
Y,.... 
1523A. 
Z,.... 
Ai.... 
Bh 



1365A. 

Ci 

1205A . 

D4.... 
E4.... 

F^.... 
1074A. 
Cm.... 



melera. 
1166.1736 
1205.1009 
1132.4387 
1113.5769 
1065.2470 
1048.6434 ■ 
1049.3511 
1050.3551 
1050.9800 
1027.8123 
1019. 6697 
1013.8917 
1018. 1470 
1029.9081 
1003.4148 
988.0047 
992.3689 
975.0941 
971.8088 
971.7264 
985.9333 
1005.6656 
1047.8171 
1050.3309 
989.7547 
922.4778 
857.1960 
851.0189 
849.9302 
849.7755 
851.0787 
826.2569 
822.9320 
823.3401 
825.1807 
832.3609 
846.9688 
848.7219 
849.6579 
849.1431 
o4». d404 
867.8409 
871.2281 
884.6665 
904.2212 
916. 5424 
1093.5880 
1023. 5348 
1281.8829 
1208. 4952 
1145.1079 
1121.3551 
1054.6007 
1021.4137 
971.8475 
933. 1451 
881.9109 
846.2394 
784.9869 
780.7264 
765.7841 
745.3687 
691.5083 
684. 7751 
657. 7686 
617.9814 
5SaO0O2 
554.5063 
533.0797 
503.8473 
465.6503 
463.6016 
436.9213 
427.9117 
414.0079 
405. 1760 
368.4184 
326.5615 
325.8819 
327.7091 
328.4503 
334.6494 
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Place. 



Designation of bench 
mark. 



Corrected 
elevation.^ 



Place. 



Designation of bench | Corrected 
mark. .elevation. 



Near Pendleton, Oreg... 

Near Fulton, Oreg 

Near McCormack. Oreg. . 

Near Warren. Oreg 

Near HeUx, Oreg 

Near KilUan Jet, Oreg.. 
Do. 



meUra. 

Ki 357.6678 

h 422.7672 

J« 50a5791 

K4 530.0455 

U 648.2186 

Ut , 542.6767 

N« ' 507.0533 

Near Stanton, Oreg i 0\ 474.3193 

Near Canon, Oreg ?< I 317.6066 

Near HuntsJunctlon, Wash., Ri 244. 5562 

Do ' Qj 144.1107 



Canyon, Wash.. 
Roza, Wash 



Seattle, Waah 

Do 

Do 

Do 

Do 

South SeatUe. Wash 

Near Argo, wash 

Near Black River, Wash . . . 

Black River, Wash 

Near Black River, Wash. . . 
Kent, Wash 

Do 

Near Thomas, Wash 

Auburn, Wash 

Do 

Near Auburn, Wash 

Near Covington. Wash 

Covington, Wash 

Near Ravensdale, Wash. . . . 

Ravensdale, Wash 

Near Ravensdale, Wash. . . 

Do 

Near Palmer Jet., Wash. . .1 
Palmer Junction, Wash.. 
Near Palmer Jet., Wash. 
Near Eagle Gorge, Wash. 

Do 

Canton, Wash i 

Do I 

Maywood, Wash 

Hot Springs, Wash > 

Do • 

Near Hot Springs, Waah . 

Lester, Wash 

Near Weston, Wash. . . . 

Near Borui>. wash 

Stampede, Wash 

Near Stampede, Wash.. 

Do 

MarUn, Waah 

Near Easton, Wash 

Easton, Wash 

Do 

Near Nelson, Wash 

Nelson, Wash 

aealum, Wash 

Do 

Do 

Teanaway, Wash 

Bristol, Wash 

Near Bristol, Wash 

Near Thorp, Wash 

Do 

Thoip, Wash 

Do I 

Near Thorp, Wash I 

Ellensburg, Wash | 

Do , 

Do 

Do I 

ThraU, Wash | 

Umtanum, Wash • 

Near Umtanum, Wash — I 



Tidal 5.. 
Tidal 4.. 

G 

Cityl... 
City 2... 
City 3... 
N.P.... 
N. P.... 

H 

I 

J 

K 

L 

M 

N 

O 

P 



s 

T 

U 

V 

W 

X 

1046T 

Y 

Z 

1205T 

1336T 

1531T 

Ai 

Bi 

1614T 

Ci 

D, 

2776T 

El 

Fi 

2782T 

Oi 

Hi 

Ii 

Ji 

aoaoT 

Ki 

Li 

Ml 

1838T 

1784T 

N, 

Oi 

1668T 

1634T 

Pi 

U. S. Base. 

Qi 

1571T 

Ri 

8i 

Ti 

1350T 

Ui 



6.5641 

6.0539 

7.6538 

7.5700 

3.3356 

3.1382 

6.1443 

6.5225 

6.2592 

10.4242 

12.2957 

12.9236 

16.1007 

22.6079 

25.6176 

30.3121 

100.8099 

105.5491 

175.7399 

188.5441 

198.4660 

214.9878 

258.4427 

261.6774 

284.1440 

319.0276 

329.2389 

367.1483 

367.6079 

407.2050 

466.9773 

462.7564 

479.6763 

492.2723 

601.8837 

656.9620 

846.5199 

856.5582 

868.5084 

848.5694 

682.3803 

660.4135 

♦661.4747 

632.1821 

619. 1910 

582.3081 

583.3568 

582.0112 

560.3330 

544. 0797 

53a 8108 

521.6953 

505.6505 

498.1126 

497.8513 

483.0453 

462.0684 

478.9806 

468.3844 

461.7191 

435.3055 

411.4868 

407.6635 



Do. 

Selah, Wash 

NearSelah, Wash 

Near Wenas, Wash 

North Yakima, Wash .... 

Do 

Do 

Do 

Do 

Near Yakima City, Wash. 
Wapato, Wash 

Near Wapato, Wash 

Toppenlsh, Wash 

Do!!!!!;!!!!!!!!!!"! 

Near Alfalfa, Wash 

AllWfa, Wash 

Satus, Wash 

Near Satus, Wash 

NearMabton, Wash 

Mabton, Wash 

Near Mabton. Wash 

Byron, Wash 

Near Byron, Wash 

Prosser, Wash 

Do 1 

Do 

Do 

Near Prosser, Wash 

Gibbon, Wash 

Chandler, Wash 

Near Klona, Wash 

Kiona, Wash 

Do 

Near Klona, Wash 

Near Badger, Wash 

Badger, Wash 

Near Badger, Wash 

ReUef. Wash 

Near ReUet, Wash 

Kennewick, Wash 

Do 

Do 

Near Kennewick. Wash. . 
Near Pasco, Wash 

Do 

Pasco, Wash 

Do 

Near Pasco, Wash 

Do 

Do 

t Do 

Do 

Do.... 

I Do 

' Do 

I Near Hunts Jet., Wash. . . 

Do 

i Do 

Hunts Junction, Wash 

I Do 

I Near Hunts Jet., Wash... 

Do 

I Do.. 



V,.... 
1249T. 
Wi.... 
1147T. 
Xi.... 
Yi.... 
1067T. 

Zi 

At.... 
Ba.... 

C. 

D,.... 
856T.. 
E,.... 
F«.... 
766T.. 
O,.... 
Hi.... 
717T.. 



674T. 
J«.... 
717T. 
715T. 
K«... 
e96T. 



M,... 

661T. 
N,... 

O,... 
P,... 
e27T. 
534T. 
Q.... 
515T. 
R,... 
8,.... 
640T. 
T,... 
606T. 
567T. 
U,... 
V,... 
362T. 
W,... 
X,... 



Y,. 
Z,.... 
378T. 
A,... 



Ca.. 
, D,. 



; 341A. 



K,. 

M,. 
N,. 

O,. 
Pi.. 



East St. Cloud. Minn. 
St. Cloud, Minn 



I 



Do. 
Do. 
Do. 



Hydrant 1... 
P. B. M. >|" 
[Top of cap f. 
dot 

A : 

Hydrant 2... 
Hydrant 3. . . 



metert. 
306.0903 
380.7718 
379.6069 
349.7686 
347.0646 
334.6236 
326.2738 
324.6060 
326.3765 
323.8444 
326.6906 
290.2743 
260.6277 
260.1764 
247.6587 
230.2337 
229.8296 
230.4166 
218.4267 
217.7469 
205.4120 
203.8203 
218.3246 
217.9719 
217.3660 
212.2296 
210. 6046 
201.3807 
201.5281 
203.3167 
201.6827 
205.2411 
191.1617 
162.8246 
148.3023 
166.8611 
166.6186 
164.2670 
196.1219 
206.1520 
184.3821 
172.7464 
171.6161 
111.9906 
110.2139 
108.1600 
107.2836 
107.2097 
114.7486 
116. 1234 
116. 1780 
108.8659 
10a9065 
106.9003 
106.8861 
106.9085 
108.8919 
106.9073 
106.8729 
104.4478 
99.7498 
104.1103 
08.9122 
97.7218 
121.3600 
122.6823 
127.3261 



316.6037 
312.8655 
314.0716 
314.0866 
316. 7557 
316.2818 
316.1964 



* In 1907 this bench mark was moved to a new position and reset, and Its elevation redetermined by the engineers of the 
C. M. & St. P. Ry. The difference of elevation or the bench mark, in the old position and in the new position, as deter- 
mined by them, was. new -- old— +1.135 ft. -0.3460 meter. 
J In position as found. 
Reset 

66286-09 8 
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Place. 



St. Cloud, Minn 

Do 

Near St. Cloud, Minn 

Do 

St. Joseph, Minn 

CoUegevllIe, Minn 

Do 

Near Avon, Minn 

Avon, Minn 

Do 

Near Albany, Minn 

Albany, Minn 

Do 

Freeport, Minn 

l)o\\V^\'.\'..... '..'.'.'.'. 

Near Melrose, Minn 

Melrose, Minn 

Do 

Do 

■ Do 

Do 

Do 

Near Melrose, Minn 

Near Sauk Center, Minn. . 
Sauk Center, Minn 

Do 

Do 

Do 

Do 

Near West Union, Minn.. 
West Union, Minn.' 

Do 

Near West Union, Minn . . 
Near Osakis, Minn 

Do 

Do 

Osakis, Minn 

Do 

Do 

Near Osakis, Minn 

Near Nelson, Minn 

Nelson, Minn 

Near Alexandria, Minn . . . 

Do 

Do 

Alexandria, Minn 

Do 

Do 

Do 

Do 

Do 

Near Oarfleld, Minn 

Garfield, Minn 

Brandon, Minn 

Do 

Do 

Evansville, Minn 

Do 

Erdahl, Minn 

Thorsborg, Minn 

Near Elbow Lake, Minn.. . 

Do 

Elbow Lake, Minn , 

Do 

Near Elbow Lake, Minn.. . 

Do 

Near Hereford, Minn 

Do 

Tintah, Minn , 

Do 

Near Tintah, Minn 

Near Yarmouth, Minn 

Near Tenney , Minn , 

Ohilds, Minn 

Near Falrmount, N. Dak. 

Do 

Do 

Do 

Do 

Near ChUds, Minn 



Designation of bench Corrected i 
mark. elevation. 



Place. 



Hydrant 4. 

B 

C 

D 

E 

F 

G 

H 



I. 

J 

K 

Hydrants. 



M 

N 

Hydrant 6. 
o: 



P. 
City 1. 
City 2. 
City 3. 
City 4. 



S 

T 

U 

Hydrant 7. 
Hydrants. 
Hydrant 0. 

V 

W 

X 

Y 



Ai 

Osakis A- 

Bi 

Ci 

D, 

Ki 



F, 
Oi 

Alexandria A 

Alexandria Ref . Mark. 

Hi 

li 

Ji 

Ki. 



Alexandria Mag. Sta . . 

Ml 

Ni 

O, 

Pi 

Qi 

Si. 



T, 

Ui 

V, 

Elbow A. 

Wi 

X, 

Yi 

Zi 

A, 

B, 

C, 

D, 

E, 

Fi 

G, 

H, 



A 

B 

979 W». 
979 W t- 
971 W... 
Foss A-. 



meters. 

317.0668 

320.0196 

319. 7504 

318. 3187 

332.5936 

334. 3133 

334.0444 

345.0490 

345. 3442 

344. 7116 

361.0916 

368. 5420 

368.0640 

378. 3170 

379. 4202 

380.1385 

360.5137 

369. 4734 

370. 3176 

370.3366 

370.4658 

370. 0488 

368.3208 

369. 8518 

382.3684 

383.8837 

384. 1219 

383.1981 

382.0415 

381. 4375 

391.9639 

406.5894 

408.8999 

408.4985 

414.6958 

424.6638 

428.4332 

410. I4U 

412. 2168 

410. 7381 

423.6044 

412. 0195 

417. 3212 

451. 2818 

450. 7846 

431. 6131 

424.3007 

424. 8073 

428.3393 

428. 9145 

431. 7668 

431.3880 

423.5907 

433.9498 

430. 7631 

430.5646 

432.4382 

414. 6925 

414.6512 

386.1084 

367.2768 

390.0919 

372.8040 

369.9983 

369.8751 

366.8096 

363. 4249 

344. 4594 

313.9761 

304. 1643 

305.4066 

302.4207 

300.7586 

299. 4952 

297.5195 

300.1862 

297.7631 

298.9683 

298.7354 

296.1286 

297.2442 



Near Chllds, Minn 

Do 

Near Fairmount, N. Dak.. 
Fairmount, N. Dak 

Do 

Near Blackmer, N. Dak. . . 

Do 

Do 

White Rock, S. Dak 

Do 

Do 

In Minnesota, near White 
Rock, S. Dak. 

Do 

Near Wheaton, Minn 

Near White Rock, S. Dak. 

Do 

Wheaton, Minn 

Do 

Do 

Near Wheaton, Minn 

Near Dumont, Minn 

Dumont, Minn 

Do 

Near Dumont, Minn 

Collis, Minn 

Near Collis, Minn 

Near Graceviile, Minn 

Do 

Graceviile, Minn 

Do 

Do 

Do 

Near Graceviile, Minn 

Do 

Do 

Near Clinton, Minn 

Clinton, Minn 

Do 

Near Clinton, Minn 

OrtonviUe, Minn 

Near Ortonvllle, Minn 

Do 

OrtonviUe, Minn 

Do 

Do 

Do 

Near BigstoneCity, S. Dak. 

Do 

Do 

Near Milbank, S. Dak 

Milbank, S. Dak 

Near Milbank, S. Dak ... 

Near Milbank, S. Drfk 

Near Twlpbrooks, 8. Dak.. 

Twinbrooks, 8. Dak 

Stockholm, S. Dak 

Southshore, 8. Dak 

Do 

Near Southshore, 8. Dak... 

Do 

Near Forestville, S. Dak.. . 
Near Watertown, 8. Dak. . 

Do 

Do 

Watertown, S. Dak 

Do 

Do 

Do 

Do 



Designation of bench 
mark. 



Foss Reference Mark. 

J8 

969 W 

C 

D 

E 

F 

G 

A 

B 

C 

Ka 



U 

M, 

OscarsonA 

Oscarson Ref. Mark. 

N, 

City 

Of , 

p« : 

Qi 

R« 

8, 

T, 

U, 

V, 

W, 

X, 

City 

Y, 

Z, 

A, 

Ba 

C, 

D, 

E, 

Fa 

Ga 

Ha 

Ii 

Ja 

K* 

La.., 

U.S.E.l 

U.S.E.2 

U.S.E.3 

D 

E 

F 

G 

H 

I 



Watertown, 8. Dak.. 
Near Grover, 8. Dak.. 

Grover, S. Dak 

Near Grover, S. Dak., 
Hazel, S. Dak 

Do 

Do 

NearHafel-, S. Dak... 

Do 



J 

K 

L 

M 

N 

O 

MoundA 

Mound Ref. Mark.. 



Q 

R 

8 

T 

Cityl 

U. 

City 2 

Watertown Mag. Sta. 



* In position as foimd. 



v.. 

W. 
X.. 
Y.. 
Z.. 

A,. 
B|. 
Ci.. 
Di. 

t Reset. 



Corrected 
elevation. 



meters. 

297.3419 

295.9862 

295.7528 

300.5993 

300.6257 

296.9515 

297. 4631 

297.2602 

297.5643 

297.9182 

296.9309 

302.2208 

307.5090 
316. 1484 
317.5640 
316.7377 
311.2932 
311. 1976 
311.3850 
312.6036 
317.4644 
319.3190 
317. 7372 
320.8834 
325.0873 
326.6183 
329.5058 
336.8188 
339.2314 



339.1925 
338.0788 
338.9654 
348.6628 
363.0642 
361.3493 
364.4689 
354.5639 
349.8367 
362. 1067 
338.6317 
336.6463 
311.8297 
298.6603 
295.6086 
296.3756 
297.0653 
320.2810 
320.0728 
324.9202 
349.6163 
351.0214 
360.9923 
378.0703 
384.9462 
507.3663 
568.0601 
670.4209 
634.8725 
626.1602 
678.6360 
544. 1458 
530.5301 
527.0664 
530.6726 
530.9596 
629. 4196 
630.8349 
528.8620 



523.9901 
632.7770 
630.8383 
523.8825 
638.9786 
638.9188 
636.8268 
546.7220 
646.4006 
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Place. 



Near Vienna, S. Dak 

Do 

Vienna. 8. Dak 

Near Vienna, 8. Dak 

Near Bryant, 8. Dak 

Do 

Do 

Bryant, 8. Dak 

Do 

Near Bryant, 8. Dak 

Do 

Erwin, 8. Dak 

Near Erwln, 8. Dak 

Do 

Near Lake Preston. S«Dak 
Lake Preston. 8. Dak 

Do 

Do 

Near Lake Preston, 8. Dak. 

Do 

Do 

Do 

Do 

Oldham, 8. Dak 

Do 

Near Oldham, 8. Dak 

Do 

Ramona, 8. Dak 

Near Ramona, 8. Dak 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Near Madison, 8. Dak 

Madison, 8. Dak 

Do 

Do 

Do 

Do 

Near Madison, 8. Dak 

Do 

Wentworth, 8. Dak 

Near Wentworth, 8. Dak... 

Do 

Colman, 8. Dak 

Near Colman, 8. Dak... 

Do 

Do 

Do 

Near Egan, 8. Dak 

Do 

Near Trent, 8. Dak 

Trent, 8. Dak 

Near Trent, 8. Dak 

Dell Rapids, 8. Dak. . . . 

Do 

Do 

Do 

Do 

Near DeU Rapids, 8. Dak.. 

Do 1 

Do ' 

Baltic, 8. Dak I 

Near Baltic, 8. Dak 

Do 

Do 

Renner, 8. Dak 

Do 

Near 8ioux Falls, 8. Dak. . 

Do ' 

eioux Falls, 8. Dak 

Do ; 

Do I 

Do I 

Do 

Do ' 



Designation of bench 
mark. 



Corrected 
elevation. 



Place. 



Designation of bench Corrected 
mark. elevation. 



E, 

F, 

Gi 

H, 

Ii 

Ji 

S.C. 1 

K, 

L, 

M, 

S.C. 2 

Ni 

O, 

Pi 

§!::::;:::;:::::;:: 

8, 

Preston 

T, 

U, 

S.C. 3 

Hansen A 

Hansen Kef. Mark., 

^^^•;•v■•;:::::::: 

Xi 

Y, 

Z, 

A, 

B, 

C 

D, 

S.C. 4 

S.C. 5 

S.C. 6 

E, 

8 C 7 

Crane Ret Mark. . .' 

Crane A 

F« 

Oi 

Hi 

I. 

City 2 

City 3 

Jt 

Ka 

L, 

M, 

N, 

Oa 

P. 

§:::::::::::::::::: 

Sa 

T, 

U, 

8. C. 8 

Va 

Wa 

Xa 

Cltyl 

Y, 

City 2 

Z, 

Aa 

B, 

8. C. 9 

Ca 

Da 

Ea 

Fa 

G, 

H, 

I« 

J. 

Cltyl 

City 2 

City 4 

Li 

City 3 

U. 8. G. 8. Ast. Ste 



meiern. 

546.4556 

558. 1832 

558.1861 

554. 2034 

55a 7618 

558.H806 

562.9152 

562. 3K96 

564. 7417 

557. 9152 

547. 1988 

568.1406 

561. 2615 

550.6072 

519.4835 

525.6984 

524.4568 

524. 4150 

523.6733 

516.2530 

522.6019 

529.6747 

527. 3671 

524. 8222 

526. 6188 

527.2133 

527.6523 

550.0025 

549. 1863 

548.5054 

542.0558 

530. 0449 

527.4357 

539.6027 

547. 8933 

563. 9123 

558.9775 

553.5631 

565. 8185 

528. 6548 

513.6311 

510.4403 

511. 2597 

509.8125 

509.5934 

521.6660 

520. 1948 

516.9501 

516. 4343 

512. 4302 

617.2330 

517.8560 

624.5250 

512. 9774 

506. 1312 

461.7566 

461. 1338 

45a 5199 

457.5951 

454.5301 

456.5637 

457. 6201 

457. 1322 

457. 3124 

454.0988 

455. 0717 

450.3548 

449. 4311 

449.3724 

445.2110 

443.4433 

442.7494 

43a 5250 

437.9614 

434.2710 

433.5483 

426.2179 

427. 7601 

427.4905 

42a 8595 

430.6601 

434.7174 



Sioux Falls. 8. Dak Ka 

Near Harrisburg, S. Dak. .' 1484 YNKTN. 

Do M, 

Do Na 

Harrisburg. S. Dak I O, 

Near Harrisburg, S. Dak..' 1419 YNKTN. 

Do i Pa 

1)0 1 (ia 

Near Canton, S. Dak I Ra . 



Canton. S. Dak. 
Do. 



Ss.... 
Ta... 



Belolt, Iowa ' A . 



Do. 



Near Beloit. Iowa ' (' 

Near El in Springs, Iowa. . . , D 

Falrview, S. Dak I Ua. . . . 

Near Fairvlew, R. Dak ; Va 

Do I Wa.... 

Do I Xa.... 

Near Austin, Iowa E 

Hudson, S. Dak Ya 

Po I Za 

Near Hudson, S. Dak , M 

Do I Bi.... 

Near Hawarden, Iowa i F 

Do I G 

Calliope, Iowa ' H 

Hawarden. Iowa ! I 

Do i City.. 

Near Hawarden, Iowa I J 

Do I K 

Do ' L 

Near Chatsworth, Iowa I M 

Chatsworth, Iowa ' N 

Do I O 

Near Chatsworth, Iowa ' P 

Near Akron, Iowa ' Q 

Akron, Iowa R . . . . . 

Do I City.. 

Near Akron, Iowa I S 

Do I T 

Near Westfleld, Iowa , U 

Do I V. 



W 

X 

Y 

Z 

Ci 

P. B. M. »§> 

Di 

¥.i 

F4 



. M. »!■ 



Do. 

Do. 

Do. 

Do 

Near Elk Point, S. Dak. 

Elk Point. S. Dak 

Near Elk Point, S. Dak.. 

Do 

Do , 

Jefferson, S. Dak G«. 

Do P.B. 

Do ' H4. 

Do i L. 

Near Jefferson, S. Dak - J4 . 

Do I K4. 

McCook, S. Dak I L*. 

Do I P.B. 

Near McCook. S. Dak M< . 

Do I N« 

f P B M 399 
Near Sioux City. Iowa .{t* ^f ^^ over" same! 

(P.B. M. 398 

iTop of cap over same. 



. M. 3f « 



Do. 



Brandon, Minn 

Near Evansvllle, Minn. 

Melby. Minn 

Near Melby, Minn 

Ashby, MImi 

Do. 



Ri. 
Ma. 
Na. 

Oa. 



Near Ashby, Minn ! Ra 

Dalton, Minn ! Sa 

Do Dalton Astro. Bt a. 

Do I Ta 

Near Dalton, Minn : Dalton A 

Do 1 Ua 

Parkdale, Minn ■ Va 

Near Fergus Falls, Minn.., Wa 



meins, 

427. 4672 

452.5906 

450.9881 

442.0464 

435.8614 

432.8318 

422.8969 

424. 5095 

40a8317 

388. 4640 

386.9351 

379.6223 

380.4555 

377.2623 

S90.5728 

370. 4694 

368.6910 

3tl9. 7086 

367. 6931 

366.2511 

373. 1389 

372.7232 

369.9829 

365.9156 

360.8485 

359.2916 

360.5346 

300.2558 

359.2487 

367. 8246 

367. 3954 

355.5955 

352.6506 

353.9099 

354.4951 

362.2376 

347.4498 

349.7806 

349.4303 

346.7485 

346.2906 

344.5897 

344.7927 

342. 3572 

343.9686 

340.6596 

341. 1831 

342.2227 

342.7147 

343.5812 

342.3270 

340. 4718 

339.5916 

33a 4686 

340.3660 

340.0638 

330. 7300 

33a 8119 

337.9224 

337.2166 

337.8798 

836.5029 

335.1723 

336.3930 

336. 6279 

337.7500 



423.2044 
417. 4766 
380.0086 
373.0424 
394.9247 
396.1322 
384.2921 
421. 3607 
420.0514 
416. 6441 
423.3166 
379.0286 
376.9740 
367.6461 
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Place. 



Desig;nation of bench 
mark. 



FerfTUs Falls, Minn 

DoV/////.'.V.'.'.V.V.V. 

Do 

Near Fergus Falls, Minn..! 

Do I 

Carlisle, Minn I 

Near Carlisle, Minn I 

Near Rothsay, Minn I 

Rothsay, Minn I 

Do I 

Do ! 

NearRothsav, Minn i 

Lawndale, Minn 

Near Lawndale. Minn I 

Near Bamesville, Minn. . 

Do 

Bamesville, Minn 

Do 

Near Bamesville, Minn. . 

Do 

Downer, Minn 

Do 

Near Downer, Minn 

Near Crawford, Minn — 

Near Glyndon, Minn 

Qlyndon, Minn 

Near A verlU, Minn 

Averlll,Minn 

Near Felton, Minn 

Felton, Minn 

Do 

Near Borap, Minn 

Borup, Minn 

Wheatvaie/iiinn'.V.'.*.' .' ! 
Ada.Mlnn 

Do 

Do 

Do 

Hadler. Minn 

Near Hadler, Minn 

Lockhart, Minn 

Beltrami, Minn 

Do 

Near Beltrami, Miim 

Russia, Minn 

Near Russia, Minn 

Kittson, Minn 

Near Kittson, Minn 

Do 

Crookston; Miim * 

Do 

Do 

Do 

Near Crookston, Minn . . , 

Shirley, Minn 

Near Shirley, Minn 

Near Eudld, Minn 

Eudld, Minn 

Near Euclid, Miim 

Near Angus, Miim 

Angus, Minn 

Near Angus, Minn 

Warren, Minn 

Do 

Do 

Do 

Near Warren, Minn 

Near Argyle, Minn 

Argyle, Minn , 

Near Argyie, Minn , 

Near Stephen, Minn 

Stephen, Minn 

Do 

Do 

Near Stephen, Minn 

Do 



X,... 
Y«... 

City. 
Z,.... 
A<... 

B4... 

C4... 
D^... 
E4... 
Ft... 

04... 

H4... 

J4.... 
K4... 

U... 

M4... 

N4... 
04... 
P4... 

04... 
R4... 
S4.... 
T4... 
U4... 
V4... 
W4.. 
X4.. 
Y4.. 



Z4.. 

As. 

B». 

Cft 

Dft 

Et 

Fft 

G» 

U.S.Q.S.Mer.Mark. 
m 



Kft. 

u.. 

M». 

Nft. 
Os. 
P6.. 

8»- 

Rft. 
Sft. 



T6... 

U5... 

v.... 

City. 
Wft... 
X.... 
Yft... 
Zft... 
A«... 
Be... 
C«... 
Dj... 
E«... 
Ffl... 

G6... 

H<,... 



Near Holland, Tex W4. 



J. 

K« 

U 

M« 

Nfl 

06 

P« 

Qa 

Re 

S« 

T6 

Stephen West Base. 



Corrected 
elevation. 



meters. 

364. 4451 

364.&3S7 

362.9226 

363.0046 

366.7730 

360. 3677 

373.4S99 

373. 5771 

421.9998 

364.4083 

366.2581 

369.0053 

344.2608 

326.1647 

318. 1111 

315.3729 

312.7589 

315. 6199 

312.7135 

301.6708 

290.6014 

294.7848 

296. 3493 

291. 1948 

283.9139 

282.0o04 

281.7778 

279. 7076 

279.8424 

279.7688 

278. 4472 

278.3294 

277.6108 

277.2766 

277.4997 

276.9300 

277.0863 

276.2092 

276.7232 

276.2288 

274.9049 

276. 4417 

272.4820 

276.8724 

276.0760 

274.9824 

272,7702 

271.6923 

209.8344 

268.7169 

268.4663 

265.3942 

266.7096 

264.9666 

272.0622 

272.1557 

276.6604 

•276. 7315 

274.3243 

272.0873 

270.9351 

262.5229 

266.1346 

266.8760 

260.7499 

261. 7317 

261,6647 

261.8240 

260.6462 

258.6803 

258.2667 

259.6025 

260.3312 

255.6188 

253.7635 

253.8405 

253. 1444 

253.7128 

263.6016 



164.6978 



Place. 



Designation of bench 
mark. 



Holland, Tex Z4.. 

Near Bartlett, Tex Aj. 

Granger, Tex B6. 

I Do Co 

I Near Circlevllle, Tex Dt 

I Taylor, Tex Es 

I Do I Fft 

I Coupland, Tex ' 626 Coupland . 

I Near Coupland, Tex I G* 

I Elgin, Tex 1 676 8. A 



LitUg, Tex ' Kk 

Manor, Tex | L» 

Daflan, Tex , Me 

Near Austin, Tex I No 

Austin, Tex | Geol. Austin. 

Do. 

Do. 

Do. 

Do. 
Near Austin, Tex. 



P6. 

Oft. 

North Meridian Mark 

608 Austin 

476 Austin 



Do I BartonA- 



Elgln.Tex 

Near Elgin, Tex 

Near Say ers, Tex 

Do .' 

Do 

Near Bastrop, Tex 

Do 

Do 

Bastrop, Tex 

Do 

Do 

Do 

Near Bastrop, Tex 

Hills Prairie, Tex 

Near Upton, Tex 

Upton, Tex 

Near Upton, Tex 

SmlthviUe, Tex 

Do 

Do 

Do I 

Near SmlthvUlc, Tex 

Do I 

Do 

Rosanky, Tex 

Near Hemkens. Tex 1 

Do ' 

Do I 

Redrock, Tex 1 

I Bateman, Tex | 

Near Dale, Tex 1 

Near Lockhart, Tex 

Lockhart, Tex 

Do ' 

Do I 

Near Lockhart, Tex I 

Near Clear Fork, Tex 

Maxwell, Tex | 

Near Maxwell, Tex 

Near Reedvllle, Tex ' 

San Marcos, Tex. I 

Do ' 

Do , 

Near San Marcos, Tex ' 

Near Hunter, Tex 1 

Do :. 

Do 

Goodwbi, Tex I 

Do , 

Near New Braunfels, Tex..| 

I Do 

1 Near Seguln, Tex ' 

I Near New Braunfels, Tex.. 

I Do I 

1 New Braunfels, Tex ' 

Do , 

I Do 1 



Hs 

I* 

h 

Q» 

449 S. A 

460 S. A 

R» 

365 S. A 

372 Bastrop 

Geol. Bastrop 

377 Bastrop 

S» 

Ts 

359 Hills Prahrle. . 

U5 

349 Upton 

V» 

329 SmlthviUe. . . 

Wfc 

X. 



Y». 

433 8. A 

460 8. A 

Zft. 

512 S. A 

4518. A 

T.B. M.117. 
A,. 



4918. A 

B« 

C« 

Dfi 

Geol. Lockhart. 
E«..... 



F6. 

Ge 

Geol. Clear Fork. 
Geol. Maxwell . . . 

lU 

100 8. A 



h 

Ke 

686 San Marcos. 



627 YorkB. 

M« 

N. 

605 8. A... 
T... 



Seguln West Base. . 
Seguln East Base. . 

O, 

638 Comal , 

Pe 



§:•; 



Corrected 
elevation. 



meters. 
♦160.6200 
180.2060 
175. 4671 
176.4366 
164.6839 
166.0087 
168. 4433 
167.6949 
160.3633 
173. 1297 



140.6467 
163.0038 
185.4636 
137. 1464 
141.8973 
146.0929 
149. 4489 
166.1009 
163.0438 
143.2432 
316.7015 



176.2537 
166.0697 
120.9687 
130.8091 
134. 4167 
137.9368 
132.2620 
108.9346 
1U.7262 
111.9966 
113.2446 
113.3906 
109.1584 
107.7452 
10L8172 
104.7076 
109.9573 
98.6646 
100.6165 
100.6627 
99.6198 
129.668 
137.9305 
160.6013 
163.7224 
134.9441 
136.0403 
136.9465 
147. 1423 
144.0214 
152.4206 
130. 7846 
153.8278 
160.2476 
159.7400 
162.8245 
173.6628 
184.0672 
177.6737 
177.0844 
178 3273 

188 6889 

189 9618 
176.0981 
205.0700 
189.4730 
197.7876 
210.4307 
210.3561 
187.7330 
189.0932 
18L8735 
19a 2783 
193.0182 
194.6696 
193.6122 
192.1704 



* This elevation supersedes the one given for Z4 on p. 575, Appendix 3 of 1903. 
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Place. 



New BraunfeJfl, Tex. 



Designation of bench 
mark. 



S«. 



rrimms Spur, Tex.... 

Near Kirtfey, Tex 

West Point, Tex. 

Do 

Plum, Tex 

Do 

Near LaOrange, Tex.. 
LaQrange, Tex 

Do 

Do 

Near Halsted, Tex 

Hal8ted,Tex 

Fayettevllle, Tex 

Do 

Boggytank, Tex 

Near New (Jim, Tex.. 
Ne.vUlm, Tex 

Do 

Near New Uhn, Tex.. 

Cat Spring, Tex 

NearSealy, Tex 

Do.... 

Bealy, Tex 

Do!!!!!!!!!!!!!!!! 

Near San Felipe, Tex. 
Near McDoW'ell, Tex . 
Near Brookshlre, Tex. 

Brookshire, Tex 

Near Brookshlre, Tex. 

Near Katy, Tex Wt 

Katy,Tex I X7 

Near Katy, Tex. . . ! ! ! 

Bumap, Tex 

Barker, Tex 

Letltla, Tex 

Near Hillendabl, Tex. 

Do 

Do 

Do 

Eureka, Tex 

Houston Heights, Tex 
Houston, Tex 

Do 

Do 

Do 

Near Houston, Tex. . . 
Near Harrlsburg, Tex. 

Harrisburg, Tex 

Near Harrisburg, Tex. 

Do 

Do 

Near Genoa, Tex 

Do 

Genoa, Tex 

Do 

Near Genoa, Tex 

Do 

Near Webster, Tex ... 

Webster, Tex 

Near Webster, Tex... 

League City, Tex 

Near League Cltsr, Tex 

Near Dickinson, Tex 

Dickinson, Tex 

Near Dickinson, Tex 

Near Lamarque, Tex 

Do 

Lamarque, Tex 

Do ^ 

Texas City Jet. , Tex 

Near Texas City Jet., Tex 

Virginia Point, Tex 

Near Galveston, Tex , 

Galveston, Tex 



31C PrimmsSpur.. 

U. 

2WWestPobit.... 

^;:::::::::::::::: 

X. 

Y. 

Ze 

Ai 

B7 

Ct 

Dt 

Et 

Ft 

Gt 

H7 

It 

Jt 

Kt 

Lt 

Mt 

Nt 

Ot 

Pt 

Qr 

Rt 

St 

Tt 

Ut 

V; 



Yt 

Zt 

A4 

Bb. 

Cs 

D. 

El. 

F8. 

Gg. 

Hs 

U 

Js 

K« 

Lb. 

City 

Ma 

N« 

R.M 

08 

M.M.9 

P». 

iTm. 12!! !!!!!!! 

R«... 

Sb 

M. M. 16 

M. M. 18 

Tb. 

Ub 

M.M.22 

Vb. 

Wb. 

X« 

Yb 

Zb. • 

M.M.32 

M.M.34 

A^ 

B, 

C9 

M.M.41 

D, 

E. 

F. 



Corrected 
elevation. 



meters. 
103. 1736 



94.6801 
94.9769 
87.3500 
90. 3113 
91.3115 
91. 2747 
86.1196 
82.1858 
82.0327 
83.6036 
99.3777 
94.0521 
127.2441 
120. 0845 
82.6288 
109.4284 
122.5523 
119. 9013 
110. 1808 
92.5741 
69.0425 
66.5994 
62.0418 
62.2359 
61.0699 
45 0549 
37.9507 
36.G010 
49.5176 
47.8985 
43.8077 
43.0817 
43.4266 
40 9884 
38.0406 
32.1458 
29 3595 
27.400G 
26.5371 
23.9641 
21.8916 
20.9059 
18. 5959 
13. 7156 
12.9079 
13.2866 
13.9653 
13.2077 
7.1178 
n.6628 
11. 4289 
10.7605 
11.6084 
11.3402 
12.5883 
15. 1913 
14 3362 
13.2793 
9.4980 
9.6015 
8.1982 
8.2109 
7. 1761 
6.9942 
6.4925 

5 0777 
5.8928 

6 3555 
5.4844 
6.6734 
5.2743 
2.5847 
L3186 
L4966 
0.7412 
2.0281 



Place. 



Galveston, Tex. 

Do 

Do 

Do 

Do 

Do f. 

Do 

Do 

Do , 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 



Grafton, ni 

Do 

Near Grafton, 111. 

Do 



Do. 



Near Rosedale, 111 . 

Do 

Do 

Do 



Do. 



Near Nutwood, 111 . 
Nutwood, lU 

Near Spankey, HI.. 

Spankey, 111 

Near Spankey, 111.. 
Do 



Eldred, lU 

Near Eldred, m 

Near Bridgewater, HI. 



Do. 



Pegram, 111 

Near Hill view, Bl. 



Do. 



Designation of bench 
mark. 



Corrected 
[elevation. 



I 



G, 

Tidal 19. 
Tidal 18. 
Tidal 17.. 

City 

Tidal 16.. 
Tidal 15., 
Tidal 14., 
Tidal 13. 
Tidal 12. 
Tidal 11., 
Tidal 10. 
Tidal 9.. 
Tidal 4.. 
Tidal 3.. 
Tidal 2.. 
Tidal 8.. 
Tidal 7.. 
Tidal 6... 
Tidal 5.. 



fP. B. M 
\Topofc 



Near Glasgow, HI 



P. B.M.4 

P.B.M.3t 

P. B. M.2 

T. B.M.2 

fP. B.M.I 

\Top of cap over same. 

t!b!m!9!!!!!!!!!!!! 

p. B.M.2 

T. B. M. 10 

P. B. M.3 

Top of cap over same. 

p!b!m!5!!!!!!!!!!!! 

ofcap over same. 

M. 6 

.^ _ cap over same. 

P.^. M.7 

Top ofcap over same. 

T.B. M.27 

P. B.M.8 

,Top ofcap over same. 

/P.6. M.9 

i Top of cap over same. 

P. B. M. 10. .......... 

,Top of cap over same. 

IP.B.M.II 

) Top of cap over same . 

P. B. M. 12. ......... 

Top ofcap over same . 

P.B.M.13 

Top of cap over same . 

P. B M. 14. ........ . 

Top of cap over same . 

Top of cap over same . 
Top of cap over same . 



*^wM v^iwi^uw, xiM 1 1 Top of cap over same 

Near Bloomfleld, 111 {lilifVoVer'saiiie' 



Do. 



I/P.'^r M."l8. . 

I iTop of cap over same . . 

NearOxvlUcm &fJip^ov^-si^^^^^ 

®^"^*»™ jiTopifcapovOTsaiiiieV: 

NearBluflb,!!! '{TojA'oVVrVii^^^^ 

Near Meredosia, 111 !|?i|i/Jafov«ki»iie.: 

|NearLydda,Dl l{Topof**4ov;i's^e; 

NearBeardstown,Ill i{|op /4'oVe'sa^; 

TXft /P.B.M.25 

\Top of cap over same. . 

I Beardstown, 111 I B.M 



meterg. 
2.3759 
2.9399 
1.7329 
2.5760 
3.0974 
1.8819 
L9533 
1.9243 
2.3792 
2.6068 
2.4001 
2.6146 
0.9647 
2.4614 
2.2995 
L6284 
2.6020 
2.5762 
2.4102 
L0421 



♦135.9522 
133. 1752 
130.2623 
132.8959 
136. 4935 
137. 7141 
134.1096 
134.2897 
188.5584 
136.2700 
132.0037 
133.2205 
132.0350 
132.2318 
133.4604 
128.3223 
120.5355 
134.3020 
135.5163 
136.3033 
130.9317 
132.1443 
137.0238 
138.2330 
142.4517 
143.6567 
144. 4740 
145.6845 
13L0024 
133.2044 
131.5364 
132.7427 
133.0113 
134. 2103 
143.8471 
145.0570 
134.6624 
135.8605 
135.0103 
138. 2173 
133.6620 
134.8709 
136.0025 
137.2071 
142.3029 
143.5046 
147. 8821 
149.0766 
145.3218 
146.5187 
137. 1482 
138.3444 
138.2827 
139. 4781 
134.0728 
135.2794 
136.0080 



* This elevation supersedes that on page 480 of Report for 1903, determined by the leveling In 1880. it being assumed that the 
discrepancy, 17.5 millimeters, between this elevation and that determined by the leveling in 1902, indicates tnat the bench mark 
has changed in elevation. 

t In new position, see description. 
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PlM!«. 



DesignAtioD of tench 
mark. 



Corn«t«d 
elevation. 



Place. 



Designation of bench Corrected 
mark. elevation. 



Beardatown, lU P. B. M. 26 

Do P.B.M.27 

Sear Be.rd.town, lU (?o|o?f.a?ov4r 



Do. 



. _ same. 
;P.B. M.29 
t Top of cap over B^nie. 

Near C-handlervlIle, III {^oDof*Iajov« 

CTiandlervllle. Ill {Ta?of**raROvef same! 

a.i^^. Ill /P. B. M.32.... 

8aldora,III iTop of cap over same. 

/P. B.M. :«.... 
I Top of cap over ."lame. 
B.B. M.34.... 
/P. B. M.36.... 
ITop of cap over same. 

Near Havana. Ill {i^of of^capW^ 

Havana, III P.B. M.57 

Do P.B.M.38 

Do P. B. M.33 

Do P. B. M. 40 

Near Havana. Ill {?op of^caj'o^er same. 

Do T.B.M.IW 



Bath. Ill 

Do 

Matantaa. Ill 



Near Liverpool. Ill l^'J^' ^ ^'^'■ 



- jp of cap over 
Near Topeka. Ill Jtod of^over 

Near Manlto, 111 {Tolof^ap'civer 

P.B.M.45.... 

Top of cap over 
(P.B. M. 40.... 
iTop of cap over 
/P.B.M.47.... 
iTop of cap over 

T.B. M.22H... 

i;.H.G.S 

Near Pekln, III {tod of^o^e; 

Do ; T,B.M.&5... 

Pekln. Ill T. B. M. 237 



NearMarthallsLanding.IU. \ 
Do \ 

Near dalefl Unding, 111 

Near fltoehrs, III 

Do 



same 
same, 
same 
same, 
same, 
same 



Do...^... 

Do 

Near Pekln. 111.. 
Do 



Do.... 

Wesley, 111 

Wesley Junction. Ill 



P. B. M. 4«.... 
T.B. 11.238... 
T. B. M. 239... 
T. B. M.240... 
P.B.M.50.... 
^Top of cap over 

.Top of cap over 
T.B. M. 249... 



same. 

same, 



I'eorla, 111 ' P. B. M.62. 



T.B. 11.260. 
T. B. M.261. 

Do I T.B.M.253. 



Do. 
Do. 



Do 

Do 

Do 

Do 

AveryvlUe.IU. 
Near Peoria, 111 

Do 

Do 

Do 

Do 



B. M 

P. B.M.53.... 

P. B. M.54.... 

T. B. M.2M... 

T. B.M.2M... 

T. B. M.257... 
,fP. B.M.55.... 
ITop of cap over 

B.\f.lP 

T. B. M.258... 
/P. B.M.W.... 
\Too of cap over 

Mo«vllle,Ill {^oD^f^oau'over 

Near MossvlUe, III l^opof'Japc 

»««,« in /I*. B- M.59 

'^^'"^•"* iTopofcapover 

Chllllcothe.m {Top/ckRover 

Near Chlllleothe, 111 T. B. M. 2H3. . . 

Do P.B.M. «!.... 

/P. B.M.ti2.... 

\Top of cap over 



same, 
same, 
same, 
same 
same. 



Do. 



metert. 

13A. 43«j 

13.1. 2323 

135. 8**2M 

137. Of -31 

144. 47rjS 

145.fi817 

147.fi&:jl 

148.8tt39 

140.1511 

141.3522 

143.k:»9 

145.034X 

139. 7424 

140.9455 

141.HS23 

140.498li 

141.7008 

144.3552 

145..'i592 

137. 5747 

143.5418 

144.5743 

143.4530 

142.3808 

143.5893 

135. 8212 

146.(>974 

147.8991 

150. umi 

151.8088 
I5A.2089 
157. 4178 
155. (»21 
15<i. K>72 
155.0592 
156.2642 
136.9446 
138. 1551 
138. 4727 
138. 4740 
142.5874 
143. 7883 
141.0a37 
137. 5223 
138. 8128 
141. 1563 
142.0313 
141.0924 
140.6301 
141.8343 
136. 2923 
137. 5003 
138.3868 
139. 1582 
139.0967 
138. 9196 
139.8473 
139. 8490 
137. 9608 
i:i8. 9a37 
143. 3433 
143.0837 
139.5204 
138. 2439 
139. 4623 
138. 1470 
141.6271 
144. 1729 
145.3832 
142. 6624 
143. 8536 
139. 9234 
141.1258 
140.6579 
141.8632 
148.1023 
149.3137 
144). 9981 
146. 8575 
140. 1(.30 
141.3099 



Near Sparland, Ul T. B. M.29I 

SP^riand.W {?opif«^;4^iaiii:: 

Near Sparland, m T.B. M. 298 

Nearllenry.IU {Topif'Ja^o^iriiini:: 

Do T.B.M.297 

Do T. B.M.299 

^^ /P.B.M.65 

" \Top of cu> over same. . 

Do T.B. M. 303 i 

Do T. B. M. 304 ' 

Near Putnam, 111 JTip of*cap ov^-^e. 

^'"^°»™'"^ {Tipif^p'ovir-^e:: 

Near Putnam, lU {Tohf^^ovii-'^4:: 

Near Bureau, III T.B. M. 314 

Do T. B. M. 317 

Pj„ /P. B. M. 09 

^*' \Top of cap over same. . 

Bureau, 111 T.B. M. 319 

Near Bureau. lU T. B. M. 321 ! 

,._ /P. B. M.70 

*^" \ToD of cap over same. .! 

Near Depue, lU'. T.B. M. 324 



Do. 



/P. B. M.71 

\ Top of cap over same . 

T.B.M.328 

R.R.B.M 

T. B.M.330 

T.B. M. 332 

fP. B. M.72 

iTop of cap over same. 

T.B.M.333 

P. B. M.73 



Near Marquette, 111 

Do 

Do 

Near Spring Valley, Ul 

Do 

Do 

Spring Valley, lU 

Do Sanitary B. M 

Near Spring VaUey.IU.... T. B. M. 335 

^^ /P. B. M.74 

^" \Top of cap over same. 

Near Peru, lU T.B. M. 336 

Do T. B. M. 337 

Peru, lU T. B. M. 338 

Do P. B. M. 75 

Near Peru, lU Sanitary B. M 

LasaUe, lU B. M. 70 A (Seddon). 

Do B.M. 38(1883) 

Do P. B. M. 76 

Do T. B. M. 340 

Do Sanitary B.M 

Do P. B.M. 77 

Near Lasalle, 111 T. B. M. 343 

Near Utica, 111 '^'o^oukviv^t '^^\ 

Do T.B. M. 347 

Do B. M. 09 (Seddon).... 



Do. 
Do. 
Do. 
Do. 

Do. 



U. S. B. M. 

. P. B.M. 79 

. T. B. M.348 

. T. B.M. 349 

/P. B.M. 80-. 

• \Top of cap over same. . 

Near Ottawa, lU , P.B. M. 81 

p.^ ;/P. B. M. 82 

*^" \Top of cap over same. . 

Do T.B. M. 357 

Ottawa, III B. M. 64 (Seddon) 

Do P. B.M. 83 

Do B. M. 63 (Seddon) 

Do T. B. M. 361 

Do P. B.M. 84 

NearOtUwa, III T. B. M. 363 

Do B. M. 62 (Seddon) 

Do T. B.M. 366 

rP.B.M.85 

\Top of cap over same. . 

MarselUes, III T . B. M. 371 

Do P. B.M. 86 

Do B. M. 59 (Seddon) 

Do P.B. M. 87 



Do. 



m€UT8. 

141,4846 
13&9064 
140.1121 
[38.5755 
143.4839 
44.6879 
42. 1146 
48.6153 
48.4899 

6006 
L58.7687 
50. 2177 
157. 6013 
158.8882 
159.3538 
60.5647 
143.7945 
144.9934 
141.0616 
143.0461 
139.8565 
141.0502 
[43.0836 
42.9990 
143. e051 
144.80£2 
142.6081 
L45.3980 
146.6040 
141.4142 
41.3653 
140. 8185 
40.9912 
42.6003 
143. 7047 
141.2180 
40.9106 
141.7146 
140.9868 
139.7934 
40.0966 
41.5737 
41.3646 
43.5977 
139.8895 
39.8868 
136 6894 
136 6726 
42.6831 
40.6889 
140. 6819 
148.6608 
36.8630 
137.5933 

7989 
38. 5762 
138. 6791 
41. 7611 
141.7222 
137.4346 
136.8711 
141.0179 
142.2226 
146. 5147 
140.8405 
142.0460 
147.9006 
146.3696 
144. 4281 
46 3487 
47. 4219 
144. 4884 
150. 1217 
160.1328 
147. 4733 
147. 6866 
148. 7810 
149.9406 
L46.8840 
149.4246 
151.5646 
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Place. 



Designation of bench 
mark. 



Marseilles, lU B. M. (Ward 1902)... 

Near MarselUes, Ul {?in^?Jifover sairie! 

Do B. M. 10 (Ward 1809). 

Near Seneca, lU T. B. M. 378 

Do B. M. 15 (Ward 1809) . 

T.B.M.380 

/P. B. M. 88. 
\Top^of cap over same. 

Do 



Do. 
Do. 



fP.B. M. 90... 

I Top of cap over same . . 

Near Morris, 111 .{Topofcap over same!! 

Morris, 111 ' T.B. M. 394 

Do I T. B. M. 395 

Do P. B. M. 92 

Do B. M. 45 A (Seddon).. 

Do B. M. 45 B (Seddon).. 

Near Morris, lU T. B. M. 398 , 

Do T. B. M. 400 1 

r,- /P. B. M. 93 1 

^" \Topof cap over same. .' 

Do T.B. M. 402 

Do P. B. M. 94 1 

Do ! B. M. 39 (Seddon) 

l^„ /P. B. M. 95 1 

" \Top of cap over same. . 

Do T.B. M. 404 

Near Channahon, 111 T. B. M. 405 

Do B. M. 38 .\ (Seddon).. 

Tx^ /P. B. M.96 

'. — \Top of cap over same . 

Channahon P. B. M.97 

Do I B. M : 

Near Channahon, 111 l{?i^of «?oVer same' ! 

Do S. D. 144 

Do 8. D. 143 

Do /P.B.M.d9 

" \Top of cap over same . 

Millsdate, 111 B.M. 25 A (Seddon).. 

Do ' S. D. 141 

Near Jollet, 111 T. B. M. 424 

j^ fP. B.M. 100 ...I 

iTop of cap over same .! 

Do T.B. M. 427 

Near Rockdale, 111 T. B. M. 429 

Do S. D. 135 

^^<^^^^ {Ton/cai'iVerkaine: 

Do 8. D. 130 

Near Rockdale, 111 P. B. M. 102 

JoUet, lU I T. B. M. 432 

Do I T. B.M. 433 

Do ' P. B.M. 103 

Do , S. D. 127 

Do T. B.M. 434 

Do T. B.M. 436 

Do P. B.M. 104 

Do T. B.M. 436 

Do ' P. B.M. 105 

Near Jollet, ID , P. B. M. 106 

Do S. D. 117 

Do I T. B.M. 437 

Near Lockport, 111 T. B. M. 438 

Do 8.D.109 



Lockport, 111 S. D. 107 

Do 8. D. 106 

Do ' P. B.M. 107.... 

Do P. B.M. 108.... 

Do 8. D. 116 

Do I 8. D. 114 

Do T. B.M. 440.... 

Do I P. B.M. 109.... 

Do ' P. B.M. 110.... 

Do P.B.M.lll.... 

Near Lockport, Dl T. B. M. 441.... 

Do I Sanitary B. M.. 

Do T. B. M. 442. - . . 

Near Romeo, lU , T. B. M. 443.... 

Do I T. B.M. 444.... 



Corrected | 
elevation. 



meters. 

154.092S 

152.9222 

154.1285 

152. 4100 

162. 6247 

152. 4145 

156.0315 

154.5232 

165. 7312 

154.6324 

155.8423 

154.7022 

155.9594 

153. 9917 

154.9037 

153. 6376 

155.0646 

148.5383 

154.2407 

156.0392 

151.8963 

153.1036 

152. 9762 

156. 3108 

150. 3184 

154.7652 

155 9724 I 

152.7860 ' 

165. 3732 

169 3098 

160.0422 

161.2488 

150.1497 

150.1539 i 

160.0814 ! 

161.2868 

164. 4824 

165.0698 

157. 4460 

168.6495 

155.3657 

174.3569 

155.9318 , 

158.5317 

169.7356 I 

159.3386 I 

161.2531 

159.4739 I 

150.2185 

160. 4217 

162.0629 I 

158.3267 

166.3351 

164.9658 

164.0242 

166. 1726 

165.8486 

167.6199 ' 

167.3322 

166.0990 I 

167.0449 

168.8601 

170.6323 

170.7634 

173.6792 

173.5846 I' 

177.2503 

177.2604 I 

174.7410 I 

174.9738 

183.6422 

178.3489 

171.9360 

171.9422 

173.3906 

175.1374 

178.3070 

178.3120 

178.3016 

178.2903 

177.9382 



Place. 



I Designation of bench | Corrected 
I mark. elevation. 



Near Romeo, 111 ! P. B. M. 112.... 

Romeo, 111 i 8. D. 94 

Do I P. B.M. 113... 

Do I 8. D.93 

Do I Sanitary B. M.. 

Near Romeo, 111 T. B.M. 445.... 

Do....! I T. B.M. 446.... 

Do I T. B.M. 447.... 

NearLemont, Dl T. B.M. 449.... 

Do ' T. B.M. 450.... 

Lemont, 111 i T. B. M. 451.... 

Do I P.B.M.114..- 

Do I P. B. M. 115.. 

Do 

Do 

Do 

Near Lemont, 111. 

Do 

Do 

Do 

Do 

Do.. 

Do.. 



8. D. 88. 
8. D.80. 
8. D. 79. 

T. B.M. 462 

P. B.M. 116 

T. B.M. 453 

P. B.M. 117 

Lower Sanitary B. M . 
Sanitary B. M. 



M. 454.. 
Sag Bridse Station, Ul i T.B. M. 465. . 



iV.T'i 



Near Willow Springs, I11...1 T. B. M. 456., 

Do P. B.M. 118.... 

Do S. D.62 

Do 8. D. 63 

Do 8. D. 64 

Do I T. B.M. 457.... 

Do I T. B.M. 458.... 

Do I P. B.M. 119.... 

WiUow Springs, 111 I T. B. M. 459.... 

Do , Sanitary B. M.. 

Do I S.D.64 

Do I 8.D.51 

Do 1 8. D. 50 

Do I P. B.M. 120.... 

Do I P. B.M. 121.... 

Do I 8. D. 57 

Mount Forest, lU T. B. M. 460.... 

Do I 8. D. 49 

Do , 8. D. 48 

Near Mount Forest, lU I T. B. M. 461. 

Do.. 



Near Summit, 111 I T. B. M. 



T. B.M. 462.. 



Do.. 



T. B.M. 464.. 



Do ' T.B. M. 465. 

Do P. B.M. 122. 

Do S. D. 40 

Do I 8. D. 39 

Do , Sanitary B. M 

Do (fP. B.M.123 1 

l\Top of cap over same. . 

Do I Chicago West Base .... I 

Summit, 111 T. B.M. 466 

Do I P. B.M. 124 1 

Do ■ Sanitary B.M 

Near Summit, 111 i T. B. M. 468 

Do P. B.M. 125 

Do ... . i/S» ^126 

;\Top of cap over same. . , 
Near Chicago, 111 l 8. D. 22 

Do I T. B. M. 470 , 

Do I T.B. M. 471 

Chicago, III 1 T. B.M. 472 , 

Do I P. B.M. 127 

Do I 8. D.24 

Do , 8. D. 18 

Do IfP.B.M. 128 

I iTop of cap over same. .; 

T.B. M. 474. ' 



Do 
Do 
Do 
Do 
Do 
Do 
Do 



P. B.M. 129... 
Sanitary B.M. 

S.D.16 

S. D.15 

S.D.14 

T. B.M. 475. 



Do ! P. B.M. 130. 

Do I Sanitary B.M. 

Do 1 P B.M. 131... 



meters. 

177.7561 

179.6062 

181.5080 

181.0927 

179.7008 

177.7442 

177.6416 

177.8676 

178.2841 

178.2422 

179.6311 

181.0930 

179.8669 

184.5338 

184. 1760 

179. 1250 

178.3717 

178.2882 

178.3358 

178.3110 

178.3216 

178.3034 

178.3024 

178.2921 

178.3027 

178.2510 

179. 7932 

180.6177 

180.1886 

178.3370 

178.3161 

178. 4133 

181.3619 

178.7904 

184.4836 

182.3233 

182.4229 

180. 4847 

187.9104 

186.4065 

180.7937 

180.2376 

180.7802 

181.2957 

180.9313 

181.0157 

181.0128 

180.8106 

181.3025 

180.9226 

183.7225 

183.0357 

186.3142 

187.6181 

187.8580 

180.6548 

182.7648 

182. 7692 

181.5502 

18L3890 

183.1870 

184.3942 

181. 0186 

180. 6430 

180.7034 

180. 0247 

183. 3167 

180.6056 

182.6342 

180.9093 

182. 1180 

180.6970 

182. 6259 

183.0966 

182.9816 

182.2050 

181. 7463 

181.8991 

182.9993 

183.9082 

181.6696 
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PBECISE LEVELING IK THE UNITED STATES, 190a-1007. 
Ccrrected elevations of permanent bench maths — Continued. 



Place. 



Designation of bench Corrected 
mark. elevation. 



Place. 



Chicago, 111 South Sanitary B. M.. 

Do North Sanitary B.M.. 

Do T. B. M. 476 

Do T. B. M.477 

Do T. B. M. 478 

Do P. B.M. 132 

Do P. B.M. 133 

Do P. B.M. 134 

Do West Sanitary B.M... 

Do East Sanitary B.M... . 

Do T. B.M. 479 

Do 8. D. 9 

Do T. B.M. 480 

Do P. B.M. 135 

Do 8. D.7. 

Do S. D.6 

Do I 8. D. 2 ; 

Do I 8. D. 1 

Do - T. B.M. 481 

Do T. B.M. 482 

Do T. B.M. 483 

Do P. B.M. 136 

Dfi T. B.M. 484 

Do aty7 

Do T. B.M. 485 

Do I P. B.M. 137 



Do P.B.M.138. 

Do P.B.M.139. 

Do T. B.M. 486. 

Do T.B.M.488. 

Do P.B.M.98.. 

Do Clty9 

Do B.M.VU... 

Do B.M. VI.... 

Do P.B.M.96.. 



Pekin.IU : 

Do 

Near Leslie, m 

Tremont, ni 

Near Menert, 111 

Do 

Mackinaw, m 

Lilly,IU 

Woodrufl.Hl 

Danvers.lll 

Near Twin Orove, 111. . . 

Twin Grove. Dl 

Near Bloomington, 111. 

Do 

Bloomlngton, 111 

Near Gillum, lU 

GIUum,ni 

Downs, Dl 

Near Ford Woods, 111. 

LeRoy,Ill 

Empire, 111 

Near Farmer City, lU . . 

Farmer aty, Hi 

Hani8,Ill 

Mansfield, 111 

Near Mahomet, HI 

Mahomet, 111 

Near Mahomet, 111 

Rishi§.IU.. 
Near Champ 
Champaign, ] 

Do. 



A-aty.. 

B 

D 

E 

F 

; G 

H 

I 

J 

K 

L 

M 

N 

O 

P 



,111.. 



8.. 
T.. 
U.. 

v.. 

w. 

X.. 
Y.. 
Z.. 
Ai. 

Bi. 
Ci.. 
Dl. 
El. 
Fi. 
Gi. 



meters. 
183.8440 
183.8354 
179. 8767 
180.8609 
180.8863 
182.0289 
181. 6163 
181.4956 ! 
183.0029 I 
182.9907 I 
181.7285 ' 
180.6568 ; 
179.0411 , 
179.4587 I 
180.3748 I 
180.3528 
17&3044 
179. 6410 
179.9515 , 
18a 3937 i 
179.2134 , 
180.9170 1 1 
181. 1160 I' 
18a 8447 > 
181.1094 I 
180.7894 ! 
181.1337 I 
181.1710 ' 
179. 8925 1 
180.8021 , 
182.4168 
180.7004 
181.5405 
181.4441 
182.3750 



146.0275 
146.0240 
207.8677 I 
196. 1162 I 
175.4537 : 
177.7395 I 
196.9740 ;i 
244.8366 ' 
256.0928 I 
246.6655 I 
230.1085 
248.8453 
227.4674 j 
241.9962 
252.9234 
253.8490 
250.0634 
242.0944 
241.2006 I 
237.7148 
230.3011 i 
222.7233 ! 
223.2694 ■ 
219. 9542 
221.6778 
219.9633 
217.0538 
223.5805 : 
223.7518 
228.0904 
219. 7925 
220.3019 



RosehUl.IU 

Near Hidalgo, lU. 

Do 

Greenup, 111 

Near Greenup, 111. 



Designation of bench Corrected 
mark. elevadon. 



Kt.. 
L,.. 
M... 
Na.. 

, O,.. 

Near Toledo, 111... P«.. 

. .„.,..._. ,.. ^ 

Ra.- 
Sa... 

T4.. 

U,.. 
V,.. 
Wa. 
Xa.. 
Ya.. 
Za... 
U.. 

B4.. 
C4... 

I::; 

Qa.. 
H^.. 

Ji... 

u.. 

N^.. 

04.. 

Qa.- 
Ri.. 
84... 

T4.. 

U4.. 
V4.. 
W4. 
X4.. 
Y4.. 



Olney.IU Aa.. 

NearOlney, Dl Ba.. 

Do I Ca-. 

Near Dundas, 111 : Da. 

Near W. Liberty, Bl Ea. . 



Do. 

Near Boos, 111 

Near Newton. Dl... 

Do 

Near Falmouth, 111. 



Fa. 
Ga.. 

Ja.. 



147.4152 
141.8934 
144.8742 
146. 6981 
14&6863 
154. 5730 
160.0864 
156.3593 
164.2284 
172. 1768 



Near Bradbury, 111 . 

Do 

Near Janesville, 111 

Lerna, 111 

Near Lorna, 111 

Do 

Charleston, 111 

Do 

Near Charleston, 111 

Near Fairgrange, 111 

Near Bushton, 111 

Near Rardin, 111 

Near Oakland, 111 

Do 

Do 

Near Brockton, HI 

Do 

Near Hume, Dl 

Do 

Near HUdi«th, Ul 

SldeU.Ill 

Near SIdell, lU 

Jamaica, 111 

Near Jamaica, 111 

Near Falrmount Jet., 111. 

Do 

Near CatUn, m 

Near Falrmount, 111 

Do 

Near Homer, 111 

Do 

Sidney, 111 

Deers,Ill 

MIra,Ill 

Near Urbana, 111 



Near Renlck. Ohio. 
Near Locks. Ohio... 

Do 

Near Higby. Ohio.. 

Omega, Ohio 

Near Omega, Ohio.. 



A. 

B. 

C. 

D. 

E. 

„ , F.. 

Near Waverly, Ohio ' G . 

"• ' ' H. 

I.. 

J.. 

K. 



Near Glen Jean, Ohio. . 

Plketon, Ohio 

Near Sargents. Ohio. . . 
Near Wakefield, Ohio. 

Clifford, Ohio ; L. 

Near Lucasvllle, Ohio , M 

Near Davis, Ohio N 

Do O 

Near Vera, Ohio P 

Portsmouth, Ohio U. 8. E.. 



Chllllcothe, Ohio A 

Near Chlllicothe, Ohio C 

Delano, Ohio D 

Do E 

Kingston, Ohio F 

Near Kingston, Ohio G 

Near HaysvlUe, Ohio H 

Near Circleville, Ohio I 

Do J 

Circleville, Ohio , K 

Near Circleville, Ohio 1 L 

Near Cromley, Ohio I M 

Duvalls, Ohio N 

Near Duvalls, Ohio O 

Lockboume, Ohio P 

Near Rees, Ohio Q 

Near Valley Crossing, Ohio. R 

Columbus, Ohio T 

Do S-Clty. 



metert. 

172.7106 

177.4782 

18a 0420 

165. 7170 

168.6727 

183.7633 

18&3588 

206.2227 

224.3143 

229.9159 

215.9784 

187.6203 

20&0712 

209.2567 

209.3573 

209.4232 

203. 1757 

200.6649 

199.0415 

201.6540 

201.8336 

206.8565 

200.0299 

196.9923 

211.4012 

21a 9172 

208.8446 

207.2215 

206.6282 

203.7146 

199.4987 

204.9415 

200.3747 

199.9066 

202.5072 

205.5832 

208.6152 

206.0012 

21a 9060 

212. 1671 

214.7748 



187.9645 
185.9376 
179. 5925 
179.4459 
181.5502 
174.0515 
173.6827 
171. 2458 
176.2530 
176.6796 
167.9240 
160.4931 
168.8804 
17a 3096 
17a 0387 
162. 6795 
163. 1077 



196.0462 
189.0700 
21a 5417 
211.5171 
235.9364 
227.5080 
217.5228 
215.3522 
21a 3716 
211.3999 
211.2889 
216^2930 
217.0480 
218.2004 
218.1212 
220.3305 
229.1800 
237.0133 
237.8G63 
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Place. 



Designation of bench , Corrected 
mark. i elevation. 



Near Bannon. Ohio 

Near Truro, Ohio 

Near Brice, Ohio 

Near Harley, Ohio 

BasU, Ohio 

Thurston, Ohio 

Near Thurston, Ohio. . . 
Near New Salem, Ohio. 
Thorziport, Ohio. 
Near Thomportj 
Glenford, Ohio. 

Do , 

Near Olassroclc, Ohio I 

Mount Perry J)hlo 

Near Mount Perry. Ohio. . ' 

Near Fultonham, Ohio , 

Near White Cottage, Ohio. 

Near South ZanesvlUe, i 

Ohio. , 

Zanesville, Ohio L 

. Do 

Do , 

Do I 

Near Zanesvllle, Ohio , 

Sonora, Ohio ; 

Near Sonora, Ohio 

Do ' 

Sundale, Ohio 

New Concord, Ohio | 

Near New Concord, Ohio. . 

CasseUs, Ohio 

Near Cassells, Ohio , 

Cambridge, Ohio ' 

Near Cambridge, Ohio | 

Do 

Do 

Kimbolton, Ohio , 

Birds Run, Ohio ' 

Guernsey, Ohio 

Near Guernsey, Ohio 

Newcomerstown, Ohio I 

Near Newcomerstown, 

Ohio. 
Near Port Washington, : 
Ohio. 

Do i 

Seventeen, Ohio 

Gnadenhutten, Ohio 

Near Tuscarawas. Ohio i 

UhrlchsviUe, Ohio 

Near UhrichsviUe. Ohio. . . ' 

Near Dennlson, Ohio 

Station 15 P. O., Ohio 



A 

T. B. M. 6. 
T. B. M. 9. 

C 

D 



844Gleniord. 

K 

L 

M 

N 

O 

P 



Q 

725 Zanesvllle. 
U.8.E.2.... 

U. S.E.I 

R 

S 

T 

U 

V 

W 

X 

Y 

Z 

A' 

B' 

C 

D' 

E' 

G' 

H' 

r 

J' 

K' 



P. R. R.... 



L' 

M' 

N' 

O' 

B.&0.48 

P' 

P R R 
seissteubenviue.. 



Washington, D. C B. 

Do.;.... ' B. 

Near Winthrop Heights, B. 



D.C. 



I 



Langdon, D. C ' B. 

RIves,Md i B. 

Near Hyattsvllle, Md B. 

Alexandria Junction, Md.., B. 

Riverdale,Md ! B. 

Near Riverdale, Md B. 

Near CoUege Park, Md...., B. 

Near Berwyn, Md | B. 

Near Branchvllle, Md B. 

Do B. 

Near Sunnyside, Md | B. 

Near Beltsville, Md ' B. 

Near Ammendale, Md B. 

NearMulrkirk,Md , B. 

Do i B. 

NearContee,Md B. 

Do B. 

Near Oak Crest, Md B. 

Near Laurel, Md B. 

Laurel,Md B. 

Near Savage Station, Md . . i B . 

Do..?: I B. 



&0. 1. 
dEO.2. 
&0.3. 



&0.4.... 
&0.6.... 
&0.6.... 
&0.7.... 
A0.7A.. 
&0.8.... 
A0.9.... 
&0. 9A.. 
& O. 10. . . 
&0. 11... 
&0.12... 
&0. 18... 
&0. 14... 
<ScO. 14A. 
&0. 16... 
&0. 16... 
&0.17... 
&0.17A. 
&0. 18... 
&0. 19... 
& O.20.. 
& O. 21 . . . 



meter*. 

229.3569 

233.8908 

243.1568 

263.6636 

264.3926 

270.1689 

285.0395 

290.1001 

274. 2887 

268.2445 

258.8068 

257.4219 

251.7350 

244.2975 

248.1049 

232.5432 

218.5234 

216.2791 

221.2002 
221.1928 
213. 1470 
213.0912 
237.2960 
246.4807 
237.3262 
234.7580 
270.0852 
257.0399 
248.3994 
245. 1188 
245.2147 
270.0313 
245.2353 
238.9204 
239.9651 
239.9685 
234.9817 
237.9748 
252.5469 
245.4794 
245.3391 

249.3609 

249.3463 
254.5833 
254.4396 
257.6486 
262.8218 
262.5847 
261.8257 
264.7564 



12.8002 
17.7679 
20.6615 

20.8578 I 
18.2068 
ia6778 I| 
14.9990 I 
15.8442 , 
16.2173 ' 
16. 1425 [ 
16.1656 , 
20.0194 |i 
23.6860 I 
30.8858 ; 
38.2834 I 
42.0134 ' 
46.5284 I! 
48.0671 i 
54.6419 I 
58.6209 
51.7196 
47.2798 I 
45.4809 J 
52.6088 , 
47.0318 I 



Place. 



Near Annapolis Jet., Md. 
Near BrideweU, Md 

Do 

Near Jessups, Md 

Near Montevideo, Md 

Near Dorsey, Md 

Near Harwood, Md 

Near Hanover, Md 

Near Elk Ridge, Md 

Relay, Md 

Near St. Denis, Md 

Do 

Near Ha!ethorpe, Md 

Near Lansdowne, Md 

Lansdowne, Md - . . 

Near Lansdowne, Md 

West Balthnore, Md 

Baltimore, Md 

Do 

Do 

Do 

Do 

Do 



Designation of bench 
mark. 



B. &0. 22... 
B. &0.23... 
B.&0.24... 
B. &0.26... 
B. &0. 26... 
B.&0.27... 
B.&P.28... 
B. 4 0.29... 
B.&O.30... 
B. &0. 31... 
B. dEO.SlA. 
B. &0. 32... 
B. &0. 33... 
P. R. R. 101. 
B. &0.34... 
B. &0. 35... 
B. &0. 36... 
B. &0. 39... 

City 1288 

B. &0. 41... 
B. 4 0. 42... 
B. &0. 43... 
City 1240 



Corrected 
elevation. 



BalUmore,Md Tidal 2 

Do Tidall 

Do ' Tidal 3 

Do i Tidal 4 

Do City 1181... 

Do L 

Do I M 

Do ' B. & O.iO. 

Mount Wlnans, Md i B. & O. 38. 

Do B.&0.37. 



NearRelay,Md , B. 

Vineyard, Md i B. 

Near Vineyard. Md l B. 

Near Orange Grove, Md. . . B 

Ilchester, Md , B. 

Gray,Md B. 

EUicott City, Md B. 

OeUa,Md B. 

NearOella,Md ., B. 

Near HoUofleld, Md 1 B. 

Do U. 

Do B. 

Hollofleld, Md i B 

Near HoUofleld, Md ' B 

Alberton, Md B, 



NearAlberton, Md. 

Do 

Near Davis, Md 

Davis, Md 

Near Woodstock, Md.... 

. Do 

Near MarriottsvUle, Md.. 

Marrlottsvllle, Md 

Near Henryton. Md 

Near Gorsuch, Md 

Gorsuch, Md 

Near SykesvlUe, Md 

SykesviUe, Md 

Near Galther, Md 

Do 

Near Hoods Mills, Md... 

Hoods Mills, Md 

Near Morgan, Md 

Near Woodbine, Md 

Woodbine, Md 

Near Woodbine, Md 

Near WatersvlDe, Md.. . . 

Do 

Do 

Do 

Do 

Near Plane No. 4, Md... 

Do 

Near Bartholows, Md . . . 



meten. 
53.1999 
51.9240 
51.4110 
48.2554 
41.7968 
58.8810 
26.8881 
24.6441 
21.6729 
21.8587 
20.6323 
22.5284 
20.6654 
11.2065 
21.0103 
24.1132 
22.0631 
2.7836 
38.7284 
21.6028 
28.5625 
46.5279 
43.4021 



1.4098 
1.3540 
2.7733 



9.3385 
21.3121 
2.7411 
7.6634 
6.5934 
11.2064 



& 0. 100 .... 


20.3094 


A O. 101 


21. 6324 


& O. 102 


23.4869 


& O. 103 


28.9523 


<k O. 104 


33.2766 


& O. 105 


37.0290' 


<k 0. 106 


44.0050 


& 0. 106A 


45.1209 


& 0. 107 


51.3397 


& 0. 108 


57.1603 


S.O.S 

& 0. 109 


57.1833 
58.7116 


<k O. 110 


60.9590 


& 0. Ill 


65.7494 


& 0. 112- . 


67.7728 


& 0. 113 


72.2536 


& O. 114 ;.. 


74.6226 


& 0. 115 


76.0186 


<k 0. 116 


7a 8704 


A 0. 117 


82.7730 


& 0. 118 


87.8501 


& O. 119 


88.8796 


& 0. 120 


89.2682 


<fc 0. 121 


91. 1842 


& 0. 122 


94.7764 


& 0. 123 


08.6447 


<fe O. 124 


107.0067 


<b O 125 . 


114. 5875 


A 0. 126 


124.5058 


Si 0. 127 


127.7827 


A O. 128 


130. 4846 


& 0. 129 


134.6720 


A 0. 130 


140. 4341 


<Jt O. 131 


148.1239 


& O. 131 A 


161. 1419 


& 0. 132 


156.5861 


<b O. 133 


167.7964 


<Jt 0. 134 


180.9051 


& 0.135.. 


189.6044 


& 0. 136 


214.3363 


& 0. 136A 


207.2420 


& 0. 137 


200.3558 


& 0. 138 


177. 1849 


&0.139 


167.6860 
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PBECISE LEVELING IN THE UNITED STATES, 1903-1907. 
Corrected elevations of permanent bench marks — Continued. 



Place. 



Designation of bench | Corrected 
mark. elevation. 



Place. 



Bartholows, Md 

Near IConrovia, Md 

Do 

Monrovia, Md 

Near Monrovia, Md 

Do 

Near IJamsvUle, Md 

Do 

Do 

Do 

Near Reels Mill. Md 

Reels Mill. Md 

Frederick Junction. Md 

Near Frederick Jet., Md.. 

Near Frederick, Md 

Frederick, Md 

Near Frederick Jet., Md.. 

Do 

Near Linoe Kiln. Md 

Do 

Near Buckeystown Sta- 
tion, Md. 
Buckeystown Station. Md. 
Near Buckeystown. Md. . . 

Near Adanostown, Md 

Near Doubs, Md 

Do 

Near Washington Jet., Md. 

Do 

Washinetoa Junction, Md. 

Near Adaiistown, Md 

Near Doubs. Md 

Near Washington Jet., Md. 



B. & 
B.& 
B.& 
B.& 
B.& 
B.& 
B.& 
B.& 
B. A 
B. & 
B. A 
B. & 
B. A 
B. & 
B.& 
B.& 
B. A 
B. & 
B.A 
B. & 
B.& 



O. HO... 
O. 141... 
O. 142... 
0.143... 
O. 144... 
0.145... 
O. 146. . . 
0.147... 
0.148... 
O. 149... 
O. 160... 
0.151... 
O. 162... 
O. 152 A. 
O. 162B. 
O. 152C. . 
O. 153... 
O. 153A. 
0.164... 
O. 155... 
O. 166... 



B. & O. 166A. 
B. & 0.167... 
B. &0. 168... 
B. &0. 180... 
B. &0. 160... 
B.<k 0.161... 
B. &0. 162... 
B. & 0.44.... 
B. & O. 163... 
B. <feO. 164... 
B. &0. 166... 



Glencog, Pa B. 

Near Olencoe, Pa B. 

Do B. 

Phlison. Pa B. 

Near PhUson, Pa B. 

Do B. 

Near Manoe, Pa B. 

Do B. 

Do B. 

Do B. 

Near Sand Patch, Pa B. 

Sand Patch. Pa B. 

Keystone. I'a B. 

Near Myersdale, Pa B. 

Myersdale. Pa B. 

Near Salisbury Jet., Pa....] B. 

Do B. 

Near Garrett, Pa B. 

Do V 1 B. 

Do ! B. 

Do B. 

Do B. 

McSpadden. Pa B. 

N^ar McSpadden. Pa B. 

Near Rockwood, Pa B. 

Do I B. 

Rockwood, Pa i B. 

Near Rockwood, Pa | B. 

Do I B. 

Noar Casselman, Pa B. 

Casselman, Pa ' B. 

Near Casselman. Pa B. 

Near Markleton, Pa B . 

Markleton, Pa B. 

Plnkerton. Pa B. 

Near Plnkerton, Pa B. 

FortHUl. Pa ' B. 

Near Fort Hill, Pa B. 

Do I B. 

NearUrsina. Pa ' B. 

Near Confluence. Pa i B. 

Confluence, Pa ' B. 

Near Confluence, Pa i B . 

Do I B. 

NearBldwBll. Pa I B. 

Bldwell. Pa I B. 

Near Bidwell, Pa I B. 



& 0.177... 
&0. 178... 
<k 0.179... 
& O. 180... 
<k O. 181 . . , 
& 0.182... 
&0. 182A. 
&0. 183... 
& 0.184.. 
& 0.185... 
&0. 186.. 
&0. 187.. 
& O. 188... 
& O. 189... 
&0. 190.. 
& O. 191.. 
&0. 192.. 
& 0.193.. 
& O. 194. . 
& O. 196.. 
& 0.196.. 
&0. 197.. 
<t O. 198.. 
& O. 199.. 
4 0.200.. 
& O. 201 . . 
&O.202.. 
& O. 203... 
4 0.204.. 
&O.206.. 
& O. 206.. 
&0. 207.. 
6i O. 208.. 
&O.209.. 
& O. 210.. 
& 0.211.. 
& G.212.. 
& 0.213.. 
& 0.214.. 
& 0.216.. 
&0.216.. 
& 0.217.. 
& 0.218.. 
& 0.219.. 
&O.220.. 
&0. 221.. 
AO. 222.. 



meters. 
161.0576 
149. 1981 
144. 3237 
130. 2274 
119.1845 < 
114.9543 I 
109. 7040 
107. 266C 
100. 4604 
90. 0261 
88.9433 
83. 634^5 
81. 1218 
86.8629 
92.2250 
88.17ti9 
76.8810 
76. 5793 
82.8743 
86. 4626 
84.5901 

86.0027 
91. 1798 
94.5882 
87.0272 
88.6G98 
87.3789 
78. 4997 
71.8979 
86.8633 
82.4902 
76.8320 



489.3066 

602.2141 

614. 7060 

646.0442 

674.3704 

605.6893 

610.3774 

628.7606 , 

641.0720 I 

676.4482 

693. 1006 

687.2791 

660.8841 

642.1933 

626.9584 

608.1231 

692.4290 

690. 5749 

588.5024 

587.8683 

583.0288 

677.0236 

660.3814 

666.4073 

662.6622 

656.8838 

661.7486 

.547. 6410 

642.8467 

637.5C:63 

629.2610 I 

523.0525 ■ 

516.9333 1 

611.0130 

499.9418 I 

490. 1816 

482.0118 

472. 1930 

457.9077 

442. 2572 

425l6272 

406. 9910 

402.8666 

396. 2012 

394.8801 

391.8779 

302.6968 



Near Sipes, Pa , 

Do 

Near Ohiopyle, Pa. 

Do 

Near Bear Run, Pa 

Bear Run, Pa 

Near Bear Run, Pa 

Near Stewarton, Pa 

Do 

Do 

Near Indian Creek, Pa 

Indian Creek, Pa 

Do 

Near Indian Creek, Pa 

Do 

Do 

Do 

Near South Connellsville, 
Pa. 

Near Connellsville, Pa 

Connellsville, Pa 



Designation of bench Corrected 
mark. elevation. 



Near Connellsville, Pa 

Do 

Near Broad Ford Junction, 
Pa. 

Broad Ford, Pa 

Near Broad Ford, Pa 

Do 

Near Dawson, Pa 

Do 

Do 

Do 

Near Lavenla, Pa 

Lavenia, Pa 

Near Layton, Pa 

Layton, Pa 

Near Layton, Pa 

Do 

Near Banning, Pa 

Near Jacobs Creek, Pa 

Near Eureka, Pa 

Snilthton, Pa 

Near Port Royal, Pa 

Do , 

Near Reduction, Pa ] 

Do I 

Griflin, Pa ; 

Near West Newton, Pa 

West Newton, Pa 

Near West Newton, Pa 

Do 

Near Gratztown, Pa ' 

Do I 

Suter, Pa I 

Near Scott Haven, Pa 

Vista, Pa 1 

Shaner, Pa ' 

Guflfey, Pa I 

Near Coulter, Pa 

Do 

Do 

Do 

Near Versailles, Pa 

Do 

Versailles. Pa 

Near Christy Park, Pa.. 
Near McKeesport, Pa... 
McKeesport, Pa 

Do 

Demmler, Pa 

Near Bessemer, Pa 

Do 

Bessemer, Pa 

Near Braddock. Pa 

Rankin, Pa 

Near Rankin, Pa 

Near Highland, Pa 

Highland, Pa 

Wheeling Junction, Pa. 

Near Glen wood. Pa 

Marion Junction, Pa 



B.&0.223 

B.&0.224 

B.&0.225 

B.&O.220 

B.&0.227 

B. &0.228 

B.&0.229 

B. &O.230 

B. &0.231 

B.&0.232 

B. & 0. 233 


meter*. 

393.6438 

384.2145 

375.2805 

368. 4744 

368.8S61 

361.1495 

342. 4036 

333.9743 

327.27^3 

318.6468 

310. 0676 


B.&0.234 

U. S. O. S 

B.&0.235 

B.& 0.236 

B. Si 0.237 


295.3708 
296.6563 
289.9153 
286.6£06 
285.8429 


B. & 0.238 


280.0899 


B. & 0.239 


277.48C0 


B. & O. 240 


209. 6619 


B. &0. 240A-U. S. 

G. S. 
B. & 0.241 


209.6987 
267. 1397 


B. & 0.242 


266.2726 


B. & O. 243 


283. 7767 


B. & O. 244 


261.2999 


B. & O. 245 


260.5266 


B. & 0. 240 


260. 4318 


B. & 0.246A 


259. 1870 


B. A 0. 247 


268. 2614 


B. & 0.248 


254.9641 


B. & 0.249 


255.8280 


B. & O.250 


254. 4237 


B. & O. 261 


254.0601 


B. & O. 263 


246. 6293 


B. & 0.254 


246. 6186 


B. <St 0. 255 


244. 6029 


B. & 0. 256 


241. 6016 


B.& O. 257 


240.8111 


B. & O. 268 


238.7651 


B. & O. 259 


237. 0056 


B. & 0. 260 


236.4092 


B. 4: 0.261 


236.9424 


B. & 0. 202 


236.9254 


B. & 0.263 


236.8814 


B. & 0.264 


234.8238 


B. & 0. 264A 


233.7796 


B. & 0.265 


234.3018 


B. & 0.266 


233.7060 


B. & 0. 266A 


232. 8774 


B. & 0.267 


233.2345 


B. & 0.268 


231.6481 


B. & 0.269 


233.2^23 


B. & O.270 


232.0656 


B. & O. 271 


233.0886 


B. &0.273 


232.8697 


B. &0 274 

B. & O. 276 


231.2838 
229.6169 


B. & O. 270 


229.6970 


B. & 0.277 


229.4042 


B. & 0.278 


229. 3771 


B. A0.279 


229.3903 


B. &O.280 


229. 7173 


B. & O. 280A 


228. 4736 


B. & 0.281 


227.9656 


B. & O. 282 


228.6020 


B. & 0.283 


228. 5762 


B. & 0.284 


228.8806 


B. & 0.286 


228.6196 


B. A 0. 286 . . . 


2^. 74£3 


B. & 0. 287 


229.3037 


B. & 0.287A 


227. 5621 


B. & 0.288 


229, 3197 


B. & 0.289 


228.3004 


B. & O.290 


229.9788 


B. & 0.291 


229.1803 


B. & 0.292 


228. 6791 


B. & 0. 292A 


226. 6977 


B. & 0.293 


231. 9136 


B. & 0.294 


234.7403 


B.&0.296 


233.4097 
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PJioe. 



Designation of bench Corrected 
mark. elevation. 

I II 



Laughlin Junction, Pa B. & O. 296 . 

Pittsburg, Pa B. &0. 297. 

Do B.&0.298. 

Do 1 B. <k 0.299- 

Do I B. &O.300. 

Near Laughlin Jet., Pa. . ..: B. & O. 301 . 

Do B.&O.302. 

Do B.&O.303. 

Do I B.&O.304. 

Do B.&O.305. 



Pittsburg, Pa B. 

Lawrencevllle, Pa P. 

Pittsburg, Pa B. 

Near Pittsburg, Pa B. 

Allegheny, Pa B. 

Do!!!!!!!!!!!!!!!!!!!! b! 
Do b. 

Near Shari>sburg, Pa B. 

Do B. 

Sharpsburg, Pa B. 

Near Sharpsburg, Pa B. 

Do.... B. 

Wittmer. Pa B. 

Glenshaw, Pa B. 

Mount Royal, Pa B. 

Elfinwlld, Pa B. 

Allison Park, Pa B. 

Near Allison Park, Pa B. 

Do B. 

Near Bryant, Pa B. 

Do B. 

Wildwood, Pa B. 

Near Wildwood, Pa B. 

Do B. 

Do B. 

Near (ilbsouia, Fa B. 

Do U. 

Near Bakerstown, Pa B. 

Do B. 

Near Valencia, Pa B. 

Near Downieville, Pa B. 

Do B. 

Mars, Pa B. 

Near Mars, Pa B. 

Do B. 

Near Gallery Junction, Pa . . B. 

Gallery Junction, Pa B. 

Near Gallery Junction, Pa. . B. 

Near Evans City, Pa B. 

Evans City. Pa , B. 

Near Evans City, Pa "" 

Do 

Do 

Near Harmony Junction, Pa 
Near Harmony, Pa 

Do , 

Near Zelienople, Pa B. 

Do I B. 

Old Furnace, Pa ; B. 

Near Old Furna?e, Pa B. 

NearPombell, Pa B. 

Fombell, Pa I B. 

Goehring, Pa ' B. 

- - B. 
B. 
B. 
B 



I B, 
B. 
B. 
B. 
B. 

I ?• 



Celia, Pa. 

Near Ilazen, Pa 

Near McKimms, Pa . 
Do. 



North Sewlckley, Pa B. 



&O.306 

R.R.96 

<feO.306A 

&O.307 

&O.308A 

& O.308B 

&O.30SC 

& O.308D 

& O. 310-P.R.R.6 

&0. 310A 

& 0.311 

&0.311A 

«fe 0.312 

& 0.313 

<k 0.314 

&0. SUA 

&0. 315 

AO. 316 

& 0.316A 

& 0.317 

A 0.318 

&0. 318A 

& 0.319 

4 0. 319A 

AO.320 

<k0.321 

A0.322 

8. 0. 8 

&0. 323 

&0. 324 

& 0.325 

<fe 0.326 

&0.326A 

<fe 0.327 

&0.328 

&0.329 

4 0. 330 

& O. 330A 

A0.331 

& 0.332 

<fe0.333 

A'O.334 

&0.335 

&0.335A 

&0.336 

&0.337 

& 0.338 

&0.339 

&O.340 

A0.341 

&0.341A 

A 0.342 

40.343 

& O. 344 

&0.346 

& 0.346 

& 0.347 

&0.348 

&0.348A 



Place. 



Near EUwood City, Pa....| B. &.O. 349 

EllwoodCIty, Pa ! B. & O. 349A 

Near Ellwood City. Pa I B. & O. 350 

Near West Ellwood Jet., Pa. I Ai 

Homewood, Pa ; Br. 38(1906) 

Near Homewood, Pa Br. 39 (1906) 

Summit, Pa Br. 40 

Mayfleld. Pa Br. 34 

Geneva, Pa I Geneva Depot (1906). 



meteri. 
230. 1277 
227. 3961 
228.3806 
226.0472 
227. 7218 
234.0060 
249. 1317 
256. 4281 
250.7368 
243.9731 



229. 8407 

239.0011 

227.1110 

226. ran 

223. 4151 

220.1208 

218. 7006 

221. 105G 

223.4287 

221. 5511 

222.6573 

225.2042 

230.8398 

236.3778 

240.5211 

248.2285 

263. 9712 

256.5127 

2b0.0251 

265.9068 

272. 1302 

275.0858 

278. 9448 

283.4745 

292.3050 

306.8377 

325.5002 

314. 1673 

350.5504 

358.4149 

336.4857 

321.0264 

315. 7640 

312.5804 

306.9292 

301.2799 

298.2230 

296.3339 

295.7054 

290.8501 

286.0027 

283.3090 

281.5993 

278.4901 

279. 1013 

278.2352 

278.9973 

277.0242 

273.5202 

274.2742 

271. 6106 I 

269. 8479 

267. 6161 

266.4228 

266.6722 

264.2390 

264.3621 

264.1852 I 

267.7214 



271.3096 
274.5818 
267.1206 
237.7386 
290.1397 
291. 9751 
319. 4176 
261. 7748 
252.6184 



Beaver Falls, Pa 

Kenwood, Pa 

New Brignton, Pa 

Near Wew Brighton, Pa. 

Do 

Monaea, Pa 

Do 



Near Roclc Point, Pa 

Do 

Chewton, Pa 

Near Chewton, Pa 

Do 

West Pittsburg, Pa 

Near West Pittsburg, Pa. . 
Near .Newcastle Jet., Pa 

Do 

Mahonlngtown, Pa 

Near Mahonlngtown, Pa. .. 

Do 

Do 

Do 

Do 

Near Edenburg, Pa 

Do 

Do 

Do 

Do 

Near Lowellville, Ohio 

Do 

Lowellville, Ohio 

Near Lowellville, Ohio 

Near Struthers, Ohio 

Do 



Designation of bench .Comofeed 
(elevation. 



B. F. Depot (1906).... i 

Br.29...r............| 

Sew Brighton Depot.) 

Br.27i 

Br. 26 

25A 

25C 



Near Aliiancei Ohio 

Alliance, Ohio 

Do 

Do 

Do 

Near Alliance, Ohio 

Do 

Near Sebring, Ohio 

Do 

NearSnodes, Ohio 

Near Berlin Center, Ohio. . 

Do 

Berlin Center, Ohio 

Ellsworth, Ohio 

Rosemont, Ohio 

Do 

Do 

North Jackson, Ohio 

Do 

Near North Jackson, Ohio. 

Lordstown, Ohio 

Near Lordstown, Ohio 

N ear Boenna Crossing, Ohio 

Near Nlles, Ohio 

NearQlraid, Ohio 

Near Youngstown, Ohio. . . 

Do 

Do 

Youngstown, Ohio 

Do 

Hazelton, Ohio 

Near Struthers, Ohio 

At Struthers, Ohio 



& O. 351 . . . 
&0. 352... 
A 0.363... 
&0. 354... 
4 0.356... 
& O. 356... 
&0. 367... 
&0. 3i9... 
&0. 369A. 
S. G. S.... 
4 0.360... 
& O. 361 . . . 
& 0.362... 
<Sc 0.363... 
4 0.364... 
&0.366... 
&0.3C6... 
& 0.367... 
4 0.368... 
40.360... 
4 0.370... 
4 0.371... 
4 0.372... 
4 0.373... 
4 0.374... 
4 0.376... 



Br. 66 

Q« 

Guy 

R« 

Lunch Room . 
Br. 65(1906).. 
Br. 64(1906).. 
West Culvert. 
East Culvert.. 

S« 

T, 

Ue 

V6 

W« 

X, 

Yfl 

Zfl 

At 

B; 

Ct 

D: 

Et 

Ft 

Gt 

Ht 

It 

h 

B. 4 0. 381... 
B. 4 0.380... 

R.R 

837 ADJ 

B.40.377... 
B. 4 0. 376... 



Akron, Ohio B. 4 O. 441 

Do ; B. 4 0. 442 

Near Akron, Ohio B. 4 O. 443 

Barberton, Ohio B. 4 O. 444-P. R. R. 

Near Barberton, Ohio B. 4 O. 445 

Do • B. 4 0. 446 

Near Turkeyfoot Junction, B . 4 . 447 

Ohio. I 
Messenger, Ohio 1 P. R. R. 1 



240.6508 
228. 4102 
229.3799 
223.7951 
217. 1467 
229.7387 
209.2284 



266l0401 
262. 1978 
268.4366 
249. 5614 
246.2406 
24613483 
243.8919 
241.7626 
243.0621 
230.4290 
240.7386 
239.8484 
239.9911 
239.9166 
241.0714 
241.0244 
242.0199 
243.4;)90 
244.0648 
240. 1567 
246. 4191 
246.6901 
260. 1670 
264. 1752 
265.8744 
262.7909 



334.0706 
336.1924 
336.8426 
341.1364 
331.4677 
321.6673 
323.8286 
338.2771 
337. 1216 
332.3711 
331.9663 
330.6C86 
337.1569 
341.6797 
326.6803 
329.4522 
324.7824 
309.2667 
312.3056 
306.2461 
280.2688 
280.3692 
274.1200 
268.0337 
268.1514 
260.4011 
263.7477 
256.6708 
267.1634 
258.2021 
254.9506 
258.2072 
267.4851 



307.6013 
302.0448 
297.7708 
205.0801 
204.2046 
206. 1181 
205.2074 

202.7300 
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Place. 



Near CUnton, Ohio... 
Near Warwick, Ohio. 

Do 

Do 

Near Easton, OUo... 

Do 

Do 

Easton, Ohio 

Near Easton, Otilo. . . 
Near Rittman, Ohio.. 

Do 

Do 

Do 

Near Sterling, Ohio... 



Designation of bench i Corrected 
mark. , elevation. , 



Place. 



Designation of bench 
mark. 



Do 

Do 

Do 

Near Creston, Ohio 

Do 

Do 

Do 

Near Lodi, Ohio 

Do 

Do 

Lodi, Ohio 

Near Lodi, Ohio 

Do 

Do 

Do 

Near Homer, Ohio 

Do 

Near Newtons, Ohio.. . 

Do 

Do 

Near Sullivan, Ohio. . . 
Sullivan, Ohio 

Do 

Near Sullivan, Ohio. .. 
Near Nova, Ohio 

Do 

Nova, Ohio 

Do 

Near Nova, Ohio 

Do 

Near Hereford, Ohio. . . 

Do 

Do 

Do 

Near Ramey, Ohio 

Near Greenwich, Ohio. 

Do 

Do 



B.&0.448 

B.&0.449 

B.&O.450 

B.&0.461 

B.&0.452 

B.&0.463 

B.&0.454 

B.&0.456 

B.&0.456 

B.&0.457 

B.&0.458 

B.&O.460 

B.<fe0.4eO 

B. &0. 460A-U. 8. 
0.8. 

B. &0.461 

B. &0.462 

B.&0.463 

B.&0.464 

B.&0.466 

B.&0.466 

B.&0.467 

B.&0.468 

B.&0.489 

B.&O.470 

B.&0.471 

B.&0.472 

B.&0.473 

B.&0.474 

B.&0.476 

B.&O.'Te 

B.&0.477 

B.&0.478 

B&0.4T9 

B.&O.480 

B.&0.481 

1138 Canton 

B.&0.482 

B.&0.483 

B.&0.484 

B.&0.485 

B.&0.485A 

1127 ADJ 

B.&0.486 

B.&0.487 

B.&0.488 

B.&0.489 

B. 4 0. 490 

B.&0.491 

B. A0.492 

B. A0.493 

B. 4 0. 494 

B. 4 0. 495 



Near Oreenwieb, Ohio 

Do 

Do 

Do 

Near Boughtonville, Ohio. . 
Bougfatonville, Ohio 



B.4& 0.496. 
B. & O. 497. 
B. & O. 498. 
B. A 0.499. 
B. &0. 600. 
B. AO.501. 
Near Boughtonville, Ohicj B. & O. £02. 



Near Boughtonville, Ohio. B. 

Near Chicago Jet, Ohio B. 

Do B. 

Do B. 

Chicago Jet., Ohio B. 

Do Fi. 

Do G,. 

Do H> 

Near Chicago Jet., Ohio li . 

Do Ji. 

Do K, 

Siam, Ohio L>. 

Do I Mi 

Near Siam, Ohio Nj 

Near Scipio. Ohio i O, 

Near Republic, Ohio 

Do... 



AO. 503. 
&0. 504. 
& 0.505. 
AO. 506. 
& O. 507. 



) Republic. 
8 Col. 



meters. 
288.2461 II 
292.1003 I 
292.1878 \ 
288.7616 
288.9537 
290.8791 , 
292.3014 ; 
292.8030 I 
291.2108 
291.7260 
203.1734 
295.4166 . 
295.6272 
293.7298 

295.7984 

297.1866 

299.4800 

300.9374 

296.9493 

293.1902 

294.6676 

295.7302 ' 

290.2257 

284.0405 

278.5241 

278.5249 i 

278.0989 , 

287.5864 

302.1236 

308.1928 

327.4042 ' 

333.8431 

333.6088 i 

335.5875 , 

341. 1624 I 

346l6934 

342.0659 

34a 4650 

345u8447 

342.3938 

33&0487 

343.6063 

33a 4835 

326.6057 

32a 0819 I 

316.2G02 

300.3404 

301.2827 

305i0162 

31^6348 

317. 7419 

316.6753 , 






Near Republic, Ohio 

Near Seneca, Ohio 

Near Tiffin, Ohio 

Do 

Tiffin, Ohio 

Do 

Do 

Near Tiffin, Ohio 

Near Bascom, Ohio 

Do 

Bascom, Ohio 

Do 

Near Bascom, Ohio 

Near Fostoria, Ohio 

Do 

Fostoria, Ohio 

Do 

Do 

Near Fostoria, Ohio 

Near Godsend, Ohio 

Near Bloomdale, Ohio 

Do 

Bloomdale, Ohio 

Do 

Bairdstown, Ohio 

Galatea, Ohio 

North Baltimore. Ohio 

Near N. Baltimore, Ohio. . 

Do 

Do 

Do 

Near HoytviUe, Ohio 

Do 

Near Deshler. Ohio 



I 



3ia8298 
307.6727 
3ia 1270 
31& 6783 
310.9366 
301. 2418 
29a 9466 



29a 6965 
285.1359 
285l9013 
282.9083 
27&8294 
279.8501 
28a 3627 
282.2049 
27a 1506 
277.6648 
281.0836 
29a 5294 
291.2021 
29a 9974 
28a 0774 
262.2361 
260.4882 



P5 

03 

Ri 

Si 

757 Col 

775 Tiffin 

Ti 

Uj 

Vi 

Wi 

776 Bascom 

766 Tol 

Xj 

Yi 

Zj 

778 Fostoria.... 

Ai 

B, 

C«. 

D. 

740 Tol 

E« 

740 Bloomdale. 

Fi 

H, 

U 

J. 

726 Tol 

K« 

U 

Me 

N, 

O, 

P...... 



Near Warwick, Ohio B . 

Do B. 

Do B. 

Near Canal Fulton, Ohio. .IB. 

Canal Fulton, Ohio B. 

Near Canal Fulton, Ohio. .* B. 

Do B. 

Near Pauls, Ohio B. 

Near Crystal Spr., Ohio. . . B 



Do 

Do 

Near Masslllon, Ohio 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Near Navarre, Ohio. 

Do 

Near Justus, Ohio . . . 

Do 

Do 

Near Beach City, Ohio 



3Wo. 



B. 
B. 
B. 
B. 
P. 
B. 
P. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 

Beach City, Ohio i B. 

B. 

B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 

B. 
B. 



Near Beach City, Ohio. . , 

Do 

Near Strasburg, Ohio 

Do 

Strasburg, Ohio 

Near Strasburg, Ohio 

Do 

Do 

Do 

Near Canal Dover, Ohio. . . 

Do 

Do 

Do 

Do 

Near New Philadelphia, 
Ohio. 

Do 

New Philadelphia, Ohio... 



& 0.449.... 

&0.1 

&0.2 

&0.3 

&0.4 

A 0.5 

40. 6 

&0.7 

A0.8 

&0.9 

&0. 10 

4 0.11 

AO. 12 

R. R 

A 0.13 

R. R. Br. 5. 

A 0.14 

A 0.16 

A 0.16 

AO, 17 

A 0.18 

A 0.19 

AO.20 

A 0.21 

A0.22 

A0.23 

A0.24 

A0.25 

A0.26 

A0.27 

A0.28 

A0.29 

AO.30 

A0.31 

A0.32 

A 0.33 

A0.34 

A0.35 

A0.36 

A 0.37 

A0.38 

A0.38A... 



A 0.39. 
AO.40. 



Corrected 
elevation. 



meter*. 

26&8713 

26a 7038 

24a 9790 

232.4006 

23L 1126 

2da3108 

22a 1013 

232.0122 

23a 0998 

237.2082 

2da6850 

23a 8750 

234.1998 

23a 9962 

234.1665 

237.6098 

238.0711 

23&6213 

23&7889 

229.9578 

22&7430 

22a 4500 

22&5307 

229L2827 

225.4161 

221.7205 

22a 7290 

22L4S03 

221.7605 

21&6396 

217. 9481 

21&6609 

2ia 1918 

2ia8887 



292.1003 
29a 2837 
289.1822 
280.5270 
288.7131 
280.0730 
2S7.9055 
286.2346 
287.2624 
286.6361 
289.0546 
284.5194 
284.7170 
287.2062 
286.9267 
286.2985 
286.0790 
284.4928 
282.7186 
286.5430 
208.9937 
306.8788 
304.9286 
297.T217 
297. 1747 
297.5340 
295.5166 
293.2267 
287.9459 
283.3955 
281.8967 
27a 6560 
27a 2211 
277.3160 
274.8477 
27a 4636 
27a 1067 
268.8080 
266.6670 
269.7536 
272.2100 
272.2425 

270.7767 
267.8323 
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Place. 



Designation of bench 
mark. 



Near New Philadelphia, i B. dc O. 41. 
Ohio. I 

Do : B.&0.42. 

Do B.& 0.43. 

Near Ooshen, Ohio B.&0.44. 

Do B.d^O.45. 

Near Mldvale, Ohio B. <b0.46. 

Do B.&0.47. 



Corrected | 
elevation. 



Place. 



Designation of bench Corrected 
mark. elevation. 



Cumberland, Md B. 

Near Robert Station, Md . . B. 

Do B. 

Near Cedar Cliff, Md B. 

Do B. 

Near Brady, Md B. 

Do B. 

Do B. 

Near McKenzle Sta., Md. ., B. 

Potomac Station, Md | B. 

Near Pinto, Md ! B. 

Near Lowndes, Md B. 

Near Cresap, Md B. 

Rawllngs, Md B. 

Near Rawlings, Md B. 

Near Black Oak, Md B. 

Black Oak, Md B. 

Near Black Oak. Md B. 

Near Dawson, Md B. 

Do B. 

Do B. 

Do B. 

Near Keyser, W. Va. . . : . . . B. 

KeysenW. Va B. 

Near Keyser, W. Va B. 

Do...... B. 

Near Piedmont, W. Va. . . . i B. 

Do B. 

Do B. 

Do B. 

Near W. Va. Central Juno- , B. 

Uon, W. Va. 
Near Bloomlngton, Md B . 

Do 7:..... B. 

Near Black Beiu", Md B. 

Do B. 

Do B. 

Near Bond Station, Md . . . . U. 

Do I B. 

Crabtree,Md | B. 

Near FrankvUle, Md B. 

Do I B. 

Do I B. 

Do ...J B. 

Near Swanton, Md B. 

Do B. 

Do B. 

Do B. 

Do B. 

Near Altamont, Md B. 

Do B. 

Do B. 

Near Deer Park, Md B. 

Deer Park, Md B. 

Do B. 

Do U. 

Near Deer Park, Md B. 

Near Mountain Lake Park, B . 
Md. 

Do < B. 

Do B. 

Near Oakland, Md B. 

Oakland,Md B. 

Near Oakland, Md B. 

Do B. 

Do B. 

Do B. 

Near Skipnish. Md B. 

Near Button, Md B. 

Do I B. 

Near Corinth, W. Va B. 

NearRlnard, W. Va ' B. 



&0.1... 
ifcO.3... 
&0.4... 
&0.6... 
40. 6... 
&0. CA.. 
&0.7.... 
&0.7A.. 
&0.8.... 
&0.9.... 
& O. 10. . . 
4 0.11... 
4 0.12... 
4 0.13... 
4 0.14... 
4 O. 16- . . 
4 0.16... 
4 0. 17. . . 
4 O. 18. . . 
4 0.19... 
4 O. 20. - . 
4 0.21... 
4 0.22... 
4 0.23... 
4 O. 24. . . 
4 0.25... 
40.26... 
4 O. 26A . 
4 0. 27... 
40.28... 
4 O. 28A . 



40.29 

40.30 

40.31 

4 0. 31A 

40.32 

S.O.S 

40.83 

40.34 

40.35 

40.36 

4 O. 37 

40.38 

40.39 

4 0.40 

4O.40A 

40.41 

40.42 

40.43 

4 0.44 

4 0.45 

4 0.46 

4 0.47 

4 0. 47A 

S. O. S 

40.48 

4 0.49. 



40.60... 
4 0.61... 
4 0.52... 
4 0.63... 
4 O. 53A . 
4 0.54... 
4 0.65... 
4 0.56... 
4 0.57... 
4 0.58... 
4 0.59... 
40. 59A . 
4 0.60... 



melert. 
264. 1921 

26L8994 
260.9619 
260.8770 
259.2871 
259.1036 
260.1090 



197. 4189 
192.9117 
194.3027 
197.6734 
197.4212 
197.2904 
20L2135 
203.2009 
207.4956 
209.8079 
204.9733 
208.2515 
213.0023 
214. 4501 
218.9442 
220.9687 
226.7121 
225.6294 
230.4526 
235.5613 
236.5793 
240.8628 
244.0544 
252.0699 
265.2995 
260. 4764 
265.5667 
27L0511 
276. 1753 
284.3529 
289.0431 

307.5010 
333.3177 
368. 8165 
390.0908 
393.7418 
420.7591 
440.5442 
476. 7437 
509.1254 
549.8895 
582.4499 
617.9455 
666.1339 
692.3717 
700.2183 
725.8507 
742.4489 
774.7940 
800.9966 
785.9294 
770.0707 
763.9231 
746.4869 
745.9033 
742.7663 
738.3505 

732.9489 
730.6054 
726.3818 
722.6588 
724.5474 
724.7267 
732.2324 
744.5406 
748. 1175 
756.5985 
745.4066 
742. 1401 
747.5402 



Near Rlggs, W. Va 

Near Terra Alta, W. Va. . . 

Terra Alta, W. Va 

I Near Terra Alta, W. Va. . . 

' . Do 

Do 

Do 

Near Rodamers, W. Va 

I Near Amblersburg, W. Va. 

' Do :! 

Do 

Amblersburg, W. Va 



Near Amblersburg, W. Va. 
Near Rowlesburg, W . Va. . 

Do 

Do 

Do 

Do 

Do 

Do 

Near Buckhom, W. Va. . . . 

Do ! 

Near Anderson, W. Va 

Near Tunnelton, W. Va. . . 

Do 

Do 

Near West End, W. Va.... 
Near Austen, W. Va 

Do 

Do 

Near New burg, W . Va 

Do 

Near Independence, W.Va. 
Near Har(Unan, W. Va. . . . 
Near Ironton, W. Va 

Do 

Do 

Near Thornton, W. Va. . . . 

Thornton, W. Va 

Near Thornton, W. Va. . . . 

Do 

Do 

Near Grafton, W. Va 

Do 

Grafton, W.Va 



Near Grafton, W. Va 

Fetlerman, W. Va 

Near Fettennan, W. Va. . . 

Do * 

Do 

Do 

Near Bush, W. Va 

Do i 

Near Valley Falls, W. Va.. ' 

VaUey FjJJs, W. Va 

Near VaUey Falls. W. Va.. 
Near Hammond, W. Va. . . 

Do 

Near Powells, W. Va 

Do 

Near Colfax, W. Va 

CoUfti, W. Va 

Near.Collax, W. Va. 

NearB6ntonsFerry,W. Va. 

Bentons Ferry, W. Va 

Kingmont, W. Va 

Near Kingmont, W. Va.... 

Do 

Gaston Junction, W. Va. . . 

Fairmont, W.Va 

Near Fairmont, W. Va 

Do 

Near BamesvlUe. W. Va. . . 

Do 

Near Barrackville, W. Va. . 

Do I 

BarrackviUe Sta.. W. Va..; 
Near BarrackviUe, W. Va. .' 



B. 4 0. 
B. 4Q. 
B. 4 0. 
B. 4 0. 
B. 4 0. 
B. 4 0. 
B. 4 0. 
B. 4 0. 
B. 4 0. 
B.4 0. 
B. 4 0. 
B.4 0. 



B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B. 4 O. 
B.4 0. 
B.4 0. 
B.4 0. 
B. 4 0. 
B.4 0. 
B. 4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B. 4 0. 
B. 4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B. 4 O. 
B.4 0. 
B. 4 0. 



B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B. 4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B.4 0. 
B. 4 0. 
B.4 0. 
B.4 0. 
B. 4 0. 
B.4 0. 



73... 
74... 
74A . 
75... 
76... 
76A. 
77... 
78... 
78A.. 
79... 



81... 
82... 
83... 
83A. 
84... 
85... 
86... 
87... 



94.. 
95.. 
96.. 
97.. 
98.. 
99.. 
100. 
101. 
102. 



103... 

103A 

104... 

106... 

105A. 

106... 

107A . 

108... 

109... 

110... 

111... 

112... 

113... 

114... 

115... 

116... 

117... 

118... 

119... 

120... 

121... 

122... 

122 A. 

123... 

124... 

125... 

125A. 

126... 

127... 

128... 

129... 

130... 

131... 



meters. 

756.3608 

709.3490 

775.7902 

766.8868 

730. 1410 

689.8274 

654.3907 

637.4012 

687.7640 

652.1630 

617.4134 

494.8825 



462. 1824 
440.0225 
'442.0736 
426.9821 
464.3489 
466.9620 
481.9178 
516.9043 
525.7440 
548.5738 
566.0682 
657.2909 
556.6983 
643.6579 
631.1790 
496.1806 
473.2623 
440.0907 
407.9774 
379.4742 
349.7066 
337.7660 
836.7271 
327.6081 
324.4447 
320.5681 
317.0433 
316.8887 
315. 1878 
315.2022 
311.2908 
306.9772 
303.2916 



302.2994 
299.6031 
301.3860 
301.7224 
299.3736 
298.9014 
298.6519 
299.2841 
299.5916 
296.9223 
288.0172 
285.8582 
278.7200 
273.8402 
273.9812 
271.1028 
270.8204 
269.8671 
270.3984 
270.7712 
270.7653 
268.6999 
268.6306 
260.8240 
270.2427 
260.5139 
264.7704 
266.2566 
267.7335 
270. 4916 
272.4751 
274.7703 
277.1361 
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Corrected elevations of permanent bench ynarhs — Continued. 



Place. 



Draignation of bench Corrected 
mark. elevation 



Near Barrack vlUe, W. Va. B 

Near Katy, W. Va B. 

Near Farmington, W. Va. .1 B. 

Do B. 

Underwood Station. W.Va., B. 

Near Farmington, W. Va. .' B. 

Do B. 

Near Downs. W. Va B. 

Do «. 

Do U. 

Downs. W. Va B. 



Near Downs, W. Va 
Near Mannington, W. Va.. 

Do 

Mannington. W. Va 

Do 

Near Mannington, W. Va.. 

Do 

Do 

Do 



NearMete, W. Va B. 



Do. 
Do. 



Near Qlover Gap, W. Va. . 

Do 

Do 

Do 

Near Cottonwood, W. Va..; 

Cottonwood, W, Va B 

Burton. W.Va ' B. 

Near Burton. W. Va ! B. 

Near Hundred, W. Va B. 

Do B. 

Do B. 

Do B. 

Near Littleton. W. Va B. 

Do B. 

Do B. 

Littleton, W. Va B. 

Near Littleton, W. Va B. 

Near Board Tree, W. Va .., B. 

Do I B. 



&0. 
<feO. 
&0. 
&0. 
&0. 
&0. 
&0. 
ifcO. 
&0. 
S. G. 
&0. 
AG. 
&0. 
&0. 
&0. 
8. G. 
&0. 
& O. 
&0. 
AG. 
&0. 
AG. 
&G. 
&G. 
&0. 
&0. 
&0. 
&0. 
AG. 
AG. 
AG. 
AG. 
AG. 
AG. 
AG. 
AG. 
AG. 
AG. 
AG. 
AG. 
AG. 
AG. 



132 


' 


133 


134 


135 


136 . . 


137 


138 


139 


139 A 


S 

140 


141 


142 


143 


144 


S 

145 


146 




147 




148 




149 




150 




151 




162 


; 


153 


153A 


154 . .. . 




155 




156 


; 


167 


; 


158 


; 


169 




160 


161 


161 A 


162 




163 




163 A 




164 




166 




166 


167 





Place. 



Designation of bench Corrected 
mark. jelevation. 



r 



meters. 

278.3947 , 

280.1660 

281.1673 

284.0032 , 

284.8554 l 

285.6692 

286.6148 I 

288.9993 I 

290.4971 

290. 5039 

293. 2782 

293.6120 

295.2662 

295. 6423 

297.0238 

297.1644 

297. 1410 

299.2739 

301.6045 

302.1113 

304. 7391 

305.8229 

310. 2480 

315. 6132 

322.4004 

330. 5161 

341. 0548 

343.3094 

332.4421 

324.7038 

316.7363 

313.9880 

308.7311 I 

303.4360 

300.6860 < 

296.4333 ! 

280.7087 

287.9061 

286.9139 

309.7366 

337. 9832 I 

330.3747 I 



Near Board Tree, W. Va . .1 
NearBellton, W.Va 

Do , 

Near Denver Sta.. W. Va. . 

Near Bellton. W. Va 

Near Woodruff, W. Va. . . . 

Do 

Near Cogley. W Va 

Do 

Near Cameron. VV. Va 

Do 

Do 

Do 

Loudenville. W. Va 

Near Loudenville, W. Va.. 
Near Glen Easton. W. Va.. 

Do 

Do , 

Do 

Do 

Near Rosbys Rock, W. Va.i 

Do 

Do 

Do I 

Do ! 

Do 

Do 

Do 

Near Mounds ville, W. Va . 

Do 

Do 

Do 

Do 

Do 

Near Benwood Jet.. W. Va. ' 

Do i 

Do 

Do 

DO 

Benwood, W. Va 

Marietta, Ghio 

i 



B. AG. 168 

B. A G.169 

B. AG. 170 

B. AG.170A 

B. AG. 171 

B. AG. 172 

B. A G. 173 

B. AG. 174 

B. A G. 175 

B. A<). 176 

B. A G.177 

B. AG. 178 

B. A G. 179 

B. A G. 180 

B. A G. 181 

B. AG. 182 

B, A G.183 

B. AG. 184 

B. AG.184A 

B. A G. 185 

B. AG. 186 

B. AG.187 

B. A G. 188 

B. AG. 189 

B. A G. 190 

B. AG. 191 

B. A G. 192 

B. AG. 193= U.S. G. 8 

B. AG. 194 

B.A G. 195-U.S.G.8 

B. A G. 196 

B. AG. 197 

B. AG.198 

B. AG. 199 

B. A G.200 

B. AG.200A 

B. A G. 201 

B. AG. 202 

B. AG. 114 

U.S.E.94A 

U. S. E. 171B 



meters. 

308.5416 

284.4361 

273.6706 

270.9798 

277.6329 

288.6007 

308.3787 

331.4485 

366.0496 

3661 6244 

343. 0378 

323.9492 

315.4655 

303. 6117 

300.6636 

298.0746 

294.0413 

282.4086 

282. 6775 

276.0472 

262.6913 

268.3616 

246.1935 

240.4904 

232.9940 

226.0836 

218.9130 

207. 4149 

197.9742 

197.0559 

196. 8510 

203.6681 

203.4805 

204.0314 

200.7170 

200.5442 

202.8664 

203.8291 

209.7623 

197.8211 

180.2311 



DESCRIPTIONS OF BENCH MARKS.* 

GENERAL NOTES DESCRIBING DIFFERENT FORMS AND MARKINGS OF BENCH MARKS CONNECTED WITH 

THE LEVEL NET. 

Note 1. — ^This type of bench mark is the red metal disk designed by the Coa^t and Geodetic Sur- 
vey, lettered "U. S. Coast and Geodetic Survey, B. M. $260 fine or imprisonment for disturbing this 
mark." The disk is 3 inches in diameter, with a Srinch tenon upon the back for setting it, and is set 
in cement flush with a horizontal or vertical surface. In the latter case a horizontal mark cut on it, 
or the horizontal mark of a cross, is the bench mark. 

Note 2. — ^This type of bench mark has the same lettering as that referred to in note 1, and is a 
3-inch red metal cap, somewhat curved, screwed upon a 4-foot or 4J^-foot iron pipe set in the ground 
and usually cemented at the base, from 4 to 6 inches being exposed above the ground. The base of 
the pipe is split and spread to a diameter of about a foot. For placing the foot of the level rod accu- 
rately a square or a small circle was cut in outline in the center of the cap. 

Note 3. — ^This type of bench mark is a stone post 4 feet long set in the ground with 6 inches ex- 
posed, and this portion is dressed. The upper surface is 6 inches square and plane, being marked in 
the center with a J^-inch copper bolt, 2 inches long, set flush with the surface; the top of the bolt is 
the bench mark; the upper surface of the stone is lettered "U. S. B. M." and when the post is set 
near the railroad these letters face the track. 



* Any person who finds that one of the bench marks here described is disturbed, or that the 
description no longer fits the facts, is requested to send such information to the Superintendent of 
the Coast and Geodetic Survey, Washington, D. 0. 
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Note 4. — ^Thie type of bench mark is a J^-inch copper bolt, 2 inches long, set in lead or cement, 
flush with a horizontal or vertical surface. In the latter case, a horizontal mark cut on the face of the 
bolt, or the horizontal mark of a cross, is the bench mark. 

Note 5. — This type of bench mark is the bottom of a hole in a horizontal surface, 25 millimeters 
square, 4 millimeters deep, lettered "U. S. B. M." 

Note 6. — ^Where hydrants have been used as bench marks, the highest point is meant, a brass 
nut used as a check valve. These may not be considered stable points. They are, however, the 
most acciutitely defined of the city bench marks. 

Note 7. — Bench marks referred to this note are upon a Coast and Geodetic Survey triangulation 
station mark or witness mark, a terra cotta pipe filled and surrounded with concrete, from which pro- 
jects the point of a nail. The bench mark is a square hole cut near the nail. 

Note 8. — This type of bench mark is the smooth bottom of a round cut, or shallow drill hole, 8 
millimeters deep and 25 millimeters in diameter, in a horizontal stone surface. 

Note 9. — Bench marks referred to this note are upon a Coast and Geodetic Survey triangulation 
station mark, a terra cotta pipe filled and surrounded with concrete, from which projects the point 
of a nail, against which the rod was held. 

Note 10. — Bench marks referred to this note consist of a copper bolt in a bench mark stone, set 4 
fest underground, covered by a 3-inch iron pipe marked '*U. S. B. M." 

Note 11. — ^The bottom of a hole 25 millimeters square and about 4 millimeters deep, cut in the 
top of a stone or cement post, 4 feet long and 6 or 7 inches square, projecting about 6 inches from the 
ground. The top of the post is lettered "U. S. B. M.*' 

Note 12. — ^The top of a copper bolt cemented in the top of a 4-foot reenforced concrete post, 7 
inches square, with edges beveled, projecting about 6 inches from the ground, with the top marked 
"U.S. B. M." 

Note 13. — ^The surface within an outlined square, 1 inch on each side, on a horizontal surface of 
masonry, unlettered. 

Note 14. — ^The surface within an outlined square, 1 inch on each side, on a horizontal surface of 
masonry, lettered "U. S." 

Note 15. — The bottom of a hole in a horizontal surface, 25 millimeters square and 4 to 6 millimeters 
deep, lettered **U. S..'* 

Note 16. — ^The bottom of a hole in a horizontal surface, 25 millimeters square, 4 millimeters deep, 
not lettered. 

Note 17. — A 3-inch aluminum or bronze disk * lettered '*U. S. Geological Survey B. M. $250 fine 
or imprisonment for disturbing this mark. Elevation above sea — feet. Datum — ." Each disk is 
stamped with the approximate elevation in feet and a letter or letters to indicate the datum plane. 
This elevation and the datum letter or letters usually form the name by which the bench mark is des- 
ignated in this publication. 

Note 18. — ^This type of bench mark has the same lettering as that referred to in note 1,7, and is 
a 3-inch aluminum or bronze cap riveted upon a 3-inch iron pipe, set in the ground, 5 to 6 inches being 
exposed above the' ground. A cross cut in the center of the top is the bench mark. 

Note 19. — A bench mark referred to this note was established by the C^orps of Engineers, U. S. 
Army. It is the top of a long section of iron rail driven in the center of the railroad track on the south 
jetty, Galveston, Tex. 

Note 20. — A cross on the top of a section of rail set vertically in the ground. Those designated 
"M. M." (mile monument) mark the exact mile which is indicated by the numeral following; the 
others are designated "R. M." (rail monument). 

Note 21. — A bench mark of the Baltimore and Ohio Railroad, being a section of rail, sometimes 
marked with a cross, set vertically between the tracks; when there are several tracks it is set between 
the main tracks. 

Note 22. — A bench mark of the Baltimore and Ohio Railroad, consisting of a section of rail set ver- 
tically in the ground near the track. It is to the right, when proceeding from Warwick, Ohio, to 
Wheeling, W. Va. 



* See illustration on p. 550, Appendix 8, Report for 1899; also U. S. Geological Survey Report, 
1896-97, Part I, pp. 226-228. 
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Note 23. — ^A bench mark of the Baltimore and Ohio Railroad, confiiating of a copper bolt set in an 
abutment of a bridge. It is in the right-hand end of the farther abutment, when proceeding from 
Cumberland, Md., toward Wheeling, W. Va. 

Note 24. — ^A bench mark of the Baltimore and Ohio Railroad, consisting of a copper bolt in the 
bridge seat of an abutment. It is in the right-hand end of the bridge seat of the farther abutment, 
when proceeding from Cumberland, Md., toward Wheeling, W. Va. 

Note 25. — ^This type of bench mark is a square post of concrete made of Portland cement and fine 
gravel, of the grade called artificial stone, somewhat finer than that of which sidewalk blocks are made. 
It is 4 feet long, projecting 3 inches above the ground, 6 inches square at the base, and 4 inches square 
at the top, with a copper bolt set flush with the top surface, which is lettered "U. S. B. M.*' 

Note 26. — A bench mark of the Baltimore and Ohio Railroad, consisting of a copper bolt set in a 
culvert or bridge. It is in the farther end of the right-hand coping, when proceeding from Cumber- 
land, Md., toward Wheeling, W. Va. 

Note 27. — ^A bench mark of the Baltimore and Ohio Railroad, consisting of a copper bolt set in rock 
in place, on the left-hand side of the track when proceeding from Cumberland, Md., toward Wheeling, 
W. Va. 

Note 28. — A bench mark of the Baltimore and Ohio Railroad, consisting of a copper bolt set in rock 
in place, on the right-hand side of the track when proceeding from Foley, Pa., toward Chicago Junction, 
Ohio. 

Note 29. — A bench mark of the Baltimore and Ohio Railroad, consisting of a section of rail set 
vertically in the ground on the left-hand side of the track, when proceeding from Foley, Pa., toward 
Chicago Junction, Ohio. 

Note 30. — ^A bench mark of the Baltimore and Ohio Railroad, consisting of a copper bolt set in 
the end of the bridge seat of a bridge. When proceeding from Foley, Pa., toward Chicago Junction, 
Ohio, it is in the right-hand end of the nearer of the two abutments of the bridge. 

Note 31. — A bench' mark of the Baltimore and Ohio Raiht)ad, consisting of a copper bolt set in the 
end of the bridge seat of a bridge. When proceeding from Foley, Pa., toward Chicago Junction, Ohio, 
it is in the right-hand end of the farther of the two abutments of the bridge. 

Note 32. — ^A bench mark of the Baltimore and Ohio Railroad, consisting of a copper bolt set in an 
abutment of a bridge or culvert. It is on the right-hand end of the nearer abutment when proceeding 
from Foley, Pa., toward Chicago Junction, Ohio. 

Note 33. — ^A bench mark of the Baltimore and Ohio Railroad, consisting of a copper bolt set in an 
abutment of a bridge or culvert. It is on the right-hand end of the farther abutment when proceeding 
from Foley, Pa., toward Chicago Junction, Ohio. 

Note 34. — ^This type of bench mark is a stone post of Sioux quartzite, or so-called pink jasper, 4 feet 
long, set in the ground with 6 inches exposed, and this portion is rough dressed. The upper surface is 
6 inches square, being marked in the center with a ^-inch copper bolt, 2 inches long, set flush with the 
surface; the top of the bolt is the bench mark; the upper surface of the stone is lettered "U.S.B.M.** 
and when the poet is set near the railroad these letters face the track. 

Note 35. — ^The bottom of a hole 1 inch square and about ^4 inch deep, cut in the top of a reinforced 
concrete post, 4 feet long and 7 inches square, projecting about 6 inches above the ground. The top of 
the poet is lettered "U. S. B. M.'* 

Note 36. — ^This type of bench mark is a J^-inch copper bolt, 2 inches long, set in lead or cement, 
flush with a horizontal or vertical surface, lettered *^U. S." In the latter case, a horizontal mark on 
the face of the bolt is the bench mark. 

Note 37. — A bench mark referred to this note was described by the Baltimore and Ohio Railroad 
as "a copper bolt set as described above in foundation for P. & L. E. R. R. signal bridge." The reference 
' 'as above " is to the description of B. <& O. 359A, immediately preceding: '' Copper bolt set in a concrete 
foundation of P. & L. E. R. R. signal bridge * * * in the more easterly of two northern pedestals.*' 
In the original descriptions of all the Baltimore and Ohio Railroad bench marks the expressions '' east- 
erly," "northerly," etc., referred to the general direction .of the railroad and not to the actual direction 
at the point. 

Note 38. — ^These bench marks were set and located geodetically in winter of 1892-93, and their geo- 
graphical positions are published in Report of 1893, pages 3608-3619. 



Digitized by 



Google 



PKECISE LEVELING IN THE UNITED STATES, 1903-1907. 129 

The Btone-line bench marks consist of a vitrified tile 18 by 18 by 4 inches. A copper bolt is leaded 
vertically in the center of this tile, the upper end projecting slightly above face of tile. On the surface 
of the tile surrounding the bolt is the inscription Mississippi RiVer Commission. 

U.S. 

B.I |M. 
1893. 

The tile is buried in the ground from 18 to 40 inches deep, the depth varying with the nature of the 
material. 

On top of the tile a 4-inch wrought-iron gas pipe 4 feet long is set concentric with the copper bolt. 
The lower end of the pipe is expanded and fits in a circular groove molded in the tile. A cast-iron 
cap fits over the top of the pipe and is fastened thereto with bronze bolts. The top of the cap bears a 
similar inscription to that on the tile. (See Report of Chief of Engineers for 1894, Part 5, p. 2768.) 

Note 39. — ^All bench-mark monuments referred to as pipestone benches consist of pieces of lime- 

US 
stone 46 centimeters square and 15 centimeters thick, marked o with spherical-headed copper bolts 

BM 
leaded in upper faces and buried 1.2 meters under ground, access being given through 12-centimeter 
iron pipes set on top. Each pipe has a cast-iron cap, fastened by a horizontal bolt through cap and pipe. 

USE 
The cap has a small boss and the letters o raised on top. ElevationB apply to the top of the bolt in 

BM 
the underground stone. Elevation of boss of pipe cap can be found in any case by adding 1.24 meters 
to elevation of copper bolt. (See Report of Chief of Engineers for 1902, Part 2, p. 1467.) 

Note 40. — All bench-mark monuments referred to as pipe-flange benches consist of 4-centimeter 
gas pipes about 1.6 meters long, capped at upper end and having a 12-centimeter circular flange attached 
near lower end by lock nuts. Monuments set with about 0.1 meter above ground surface. Flanges are 
surrounded in the usual case by a matrix of neat cement, approximately doubling the bearing area of 
the monument. Elevations apply to the top of cap. (See Report of Chief of Engineers for 1902, Part 2, 
p. 1467.) 

Note 41. — A permanent bench mark (P. B. M.) referred to this note consists of a J^-inch copper 
bolt leaded vertically into the center of the dressed upper surface of a limestone block 18 inches square 
by about 6 inches thick. The bolt projects a little above the surface of the stone, on which are in- 
scribed the words "111. River U. S. Survey 1903." This stone is set about 3.5 feet below the level of 
the ground, with its upper surface in a horizontal position. On the top of the stone so placed is set 
vertically and concentric with the copper bolt a 3-inch wrought-iron pipe, 4 feet long, split at the bottom, 
and expanded into two flat foot-like bases which rest on the stone and also serve to prevent the pipe 
from being pulled up. A nipple, having an external diameter equal to the internal diameter of the 
pipe and being of sufficient length to extend from the stone up into the pipe a short distance above the 
split, is placed at the bottom of the pipe to prevent the earth from closing around the copper bolt. A 
cast brass cap fits over the top of the pipe, to which it is riveted by two bolts at right angles to each 
other passing through the pipe and the flange of the cap. On the top of the cap is inscribed in sunken 
letters, "Illinois River Survey. |250 fine for disturbing this mark. 1903. U. Q S. Latitude D. 
Longitude D . Elevation above sea D . " Two elevations are obtained for such benches — the elevation of 
the top of the copper bolt in the stone in the ground and the elevation of the center mark, between the 
letters "U" and "S," on the top of the cap. (See Document No. 263, House of Representatives, 59th 
Cong., 1st sess.) 

Note 42. — A bsnch mirk referred to this note is the highest point in a square cut in stone and 

marked thus: 

U a S 
Note 43. — A bench mark referred to this note consists of a copper bolt leaded vertically into stone, 
the top of the bolt being the bench mark. It is lettered thus: 

US 

O 
PBM 

65286—09 ^9 
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Note 44. — A bench mark referred to this note is the center of a cross (+) cut on the cross section or 
end of a piece of railway rail set vertically in the ground. 

Note 45. — A bench mark referred to this note is the highest point in a square cut in a stone surface 
and marked: 

SD 
D 
PBM 
Note 46. — A bench mark referred to this note is center punch mark in the end of a copper bolt 
leaded into stone, and lettered: 

SD 

o 

PBM 

Note 47. — A bench mark referred to this note is similar to that described in note 46 except it is 
lettered "U. S. P. B. M." instead of **S. D. P. B. M." 

Note 48. — ^The bench marks in the line Fort Adams to Vicksburg, 1905-6, were said to be '*the 
regulation tile pipe and bronze cap used by the Mississippi River Commission for some years.'' They 
were therefore of the same type as those described in the Report of the Chief of Engineers for 1900, Part 
7, as follows: ''The new precise bench marks established on lines Biloxi« Miss., to New Orleans, La., and 
Baton Rouge, La., to Fort Adams, Miss., are of the B. M. form as used in 1898 above St. Paul, Minn., 
for ordinary bench marks, and consist of tile and pipe as follows: A vitrified tile 18 by 18 by 4 inches, 
in the center of which is set vertically with lead a three-eighths inch copper bolt, the upper end being 
a little above the upper surface of the tile. Surrounding the bolt on the surface of the tile is the inscrip- 
tion, 'Mississippi River Commission, 1898, U. S. B. M.' This tile is buried in the ground about 3 feet 
beneath the surface. On top the tile is placed a 4-inch wrought-iron gas pipe 4 feet long, concentric 
with copper bolt; the lower end of the pipe is split into quarters and spread out to prevent its being pulled 
up. A cast brass cap fits over the top of the pipe and is riveted thereto. The cap has the following 
inscription in sunken letters: 'Mississippi River Commission, $250 fine for disturbing this mark, 1898, 
P B. M. U. S., latitude D, longitude D, elevation above sea D.' The P is put on with a prick punch. 
The elevation of the top of the cap is determined; the structure has thus two bench marks." 

Note 49. — A bench mark referred to in this note is the top of a copper bolt set vertically in the 
top of a truncated square pyramid of concrete built below the ground surface and surmounted by a 
square cast-iron cover with removable lid. 

Note 50. — ^A 3-inch aluminum or bronze disk* lettered "U. S. Geological Survey B. M. $250 fine 
or imprisonment for disturbing this mark." 

Note 51. — ^This type of bench mark is a 3-inch aluminum or bronze cap* (lettered as in note 50) 
riveted upon a 3-inch iron pipe set in the ground. 

descriptions of additional permanent bench marks on engineer lines in LOUISIANA, MISSISSIPPI, 

AND ARKANSAS. 

[These descriptioxis are published in the Report of the Chief of Engineers for 1902, Part 2. and are republished here, only those 
changes being made which are necessary for Indexing and for reference to the notes of tjrpes of bench marks.] 

T. B. M. 11. — Near Vicksburg, Warren Co.j Miss,; cross on head of 20d nail in S. chimney of Manuel 
Sweet's residence. Nail is 0.4 meter above ground. House stands at the junction of Yazoo and Old 
rivers. 

T. B. M. 2. — Head of railroad spike driven horizontally in retaining wall just N. of St. Louis, Iron 
Mountain and Southern Ry. depot at Little Rock, Pulaski Co., Ark. Spike is at comer of wall adjoining 
depot, about 0.5 meter above railway platform, and projects 0.02 meter from wall. 

B. M. 3 (Merrill, 1871). — On top projecting layer of brick on E. comer of court-house, Alexandria, 
Rapides Parish, La. 

B. M. 4 (Merrill, 1871). — Top surface of lower iron plate of iron pedestal of SE. pillar of vestibule of 
river entrance of court-house, Alexandria, Rapides Parish, La. 

T. B. M. 23=A362. — Near Egg Bend Landing, Avoyelles Parish, La.; nail in top of jar on James 
Adams's place, 4 meters from road and 48 meters from levee. 

P. B. M. 79. — Egg Bend Landing, La.; destroyed. 



^ See footnote on page 127. 
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M. R. C. B. M. ^^. — A pipestone bench, on side of hedge on main road by side of levee, 1 100 
meters S. of SmithUmd, Pointe Coupee Parish y La.^ and 110 meters S. of house occupied by Simon Smith 
on George Bienvenue's place. (Note 39, p. 129.) 

T. B. M. 72a.=Vicksburg, Shreveport and Pacific Railroad B. M. — Near RuBtoUy Lincoln Pariah^ 
La.; cross on steel rail 3 meters S. of center of track and 60 meters W. of milepost 104 from Delta. 

Vicksburg, Shreveport and Pacific Railway B. M. — Near Rustxmj Lincoln Parish. ^ La.; cross on 
steel rail 3 meters S. of center of track and 200 meters from milepost 104 from Delta. 

T. B. M. 91a.=Vicksb.urg, Shreveport and Pacific Railway B. M.— Near Dubberly, Webster Parish, 
La.; cross on steel rail 3 meters S. of track and 25 meters W. of bridge 294. 

T. B. M. 116a. — Cross on anchor bolt on first pier at E. end of railway bridge at Shreveport^ La., and 
on S. side of bridge. 

Mark for barometer. — Cross cut in stone sill of back door of poet-office in public building in Shreve- 
porty Caddo Parish, La. 

Bayou Pierre B , M . 2. — Cross cut on lower course of stone of the top stones on S . side of west abutment 
of the Vicksburg, Shreveport and Pacific Ry. bridge at Shreveport, La. 

T. B. M. 121. — Near CurtiSy Bossier Parish, La.; cross on pipe of A 148 of Red River survey. 

DESCRIPTIONS OF BENCH MARKS BETWEEN DELHI AND TENSAS BIVER, LOUISIANA, 1899. 

[These descriptions are published in the Report of the Chief of Engineers for 19Q2, Part 2, pages 1S05-1506, and are republished 
here, only those changes being made which are necessary for indexing and for reference to the notes of types of bench marlcs.] 

P. B. M. U.^DeUii, La. (See App. 8, Report for 1899, p. 676.) 

T. B. M. 1. — On NE. comer of brick pier of NE. comer of S. Blum's store at Delhi, Richland Parish, 
La. Pier supports iron column at NE. comer of porch in front of store. 

P. B. M. Griffin. — Pipe-flange bench on Jackson place near Pullaway Landing, Franklin Parish, 
La., in W. comer of bam lot adjoining yard to plantation house owned by Tom Griffin. Is about 830 
meters from mouth of Pullaway Bayou and near Jackson or Pullaway Landing. tNote 40, p. 129.) 

P. R. P. Newcomer. — Pipe-flange bench at Sunrise Landing, Franklin Parish., La., in NW. comer of 
lot adjoining front yard of J. L. Newcomer's residence, about 1.6 kilometers below Warsaw Landing, on 
Bayou Ma^n. (Note 40, p. 129.) 

P. B. M. Gray. — Pipe-flange bench on Gray place, near Crowville, Madison Parish^ La., in SW. 
comer of yard of house occupied by James McPherson. Bench is 44 meters back from right bank of 
Tensas River. (Note 40, p. 129.) 

DESGRIPnONS OF PERMANENT BENCH MARKS BETWEEN BARBIN AND ACME, LA., NEAR THE MOUTH OF THE 

BLACK RIVER, 1899- 

[These descriptions were published in the Report of the Chief of Engineers for 19Q2, Part 2, page 1514, and are republished here, 
only those changes being made which are necessary for Indexing and for reference to the notes of types of bench marks.] 

P. B. M. White. — Near Murrays Landing, about 8 miles NE. of Marhsville, Avoyelles Parish, La., and 
about 6 miles E. of Vick; pipe-flange bench in NW. comer of yard to residence of Mr. John White, 1 
kilometer below lower end of Saline Point. Bench is 33 meters from R. B. of Red River, 8 meters W. 
from W. end of house, and 11 meters N. of N. line of porch on N. side (front) of house. (Note 40, p. 129.) 

P. B. M. Barbin. — Pipe-flange bench in the back downstream comer of yard to residence at Barbin 
Landing, Avoyelles Parish, La., 17 meters S. of gate in E. fence of yard and 40 meters SW. of SW. comer 
of warehouse. (Note 40, p. 129.) 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN GILBERT AND NEW LIGHT. LA., 1899. 

[These descriptions were published in the Report of the Chief of Engineers fbr 1902, Part 2, pages 1511-1512, and are republished 
here, only those changes being made which are necessary for indexing and for reference to the notes of types of bench marks.] 

P. B. M. Gilbert.— Albert, Franklin Parish, La. (See App. 8, Report for 1899, p. 680.) 

P. R. P. Osborne. — Pipe-flange bench in NE. comer of front yard to residence of W. R. Osbome, at 

Osbomes Ferry, on Bayou Magon, Franklin Parish, La. Bench is 21 meters from R. B. of bayou. (Note 

40, p. 129.) 

P. B. M. New Light. — Pipe-flange bench in the NE. comer of James R. Lynch's front yard, at New 

Light, Tensas Parish, La., and 10 meters back from L. B. of Tensas River. (Note 40, p. 129.) 
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DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN ARCHIBALD AND COLUMBIA, LA., 1899. 

[Those descriptions were published in the Report of the Chief cf Engineers for 1902, Part 2, pages 1508-1511, and are republished 
here, only those changes being made which are necessary for indexing and for referenoe to the notes of types of bench marks.] 

P. B. M. Archibald.— ^rcAiftaW, Richland Parish, La. (See App. 8, Report for 1899, p. 679.) 

P. R. P. Alto —Pipe-flange bench at Alto, Richland Parish, La., in SW. comer of yard of E. H. 
Cook, on N. side of Archibald road and 20 meters E. of L. B. of Boeuf River. (Note 40, p. 129.) 

P. B. M. Harland.— Pipe-flange bench at NW. corner of store at Harland Field, near CharlievUU, 
Richland Parish, La., 20 meters from bank of Boeuf River and 75 meters above point where second bank 
joins main bank. (Note 40, p. 129.) 

P. A. P. Stokes.^-Pipe-flange bench on Stokes place, opposite Charlitville, Richland Parish^ La., 40 
meters from R. B. of Boeuf River, 25 meters from cabin, and 150 meters below Stokes's residence. (Note 
40, p. 129.) 

P. R. P. Stokes. — Pipe-flange bench on Stokes place, near CharlievUle, Richland Parish, La,, on 
R. B. of Boeuf River, 18 meters from main top bank and 20 meters upstream froom cabin occupied by 
Henry Hunter. (Note 40, p. 129.) 

P. R. P. Hatch.— Pipe-flange bench at Holly Grove Ldg., Richland Parish, La., in NW. comer of yard 
in front of Frank Hatch's residence, 60 meters NW. from residence, 100 meters E. from landing, and 20 
meters from L. B. of Boeuf River. (Note 40, p. 129.) 

P. R. P. Noble 2.— Pipe-flange bench on property of C. M. Noble, near Holly Grove, Richland Parish^ 
La. It is 40 meters from L. B. of Boeuf River, in comer of pasture where road from Holly Grove Ldg. 
tiu'ns down L. B. of river after crossing neck of first bend below Holly Grove. (Ngte 40, p. 129.) 

P. R. P. Elmore. — In Richland Parish, near Landemeau, Caldwell Parish, La. Pipe-flange bench on 
property of Elmore and King, 400 meters below cabin on Thomason place, Richland Parish, La., 5 
meters W. of road cutting across neck from Thomason place to Landemeau and 90 meters from L. B. of 
Boeuf River. (Note 40, p. 129.) 

P. R. P. Doucier. — Pipe-flange bench on property of the "Green Grove" Church, opposite Lander- 
neau, and in Richland Parish, La. It is on the E. side of road crossing neck, 40 meters E. of E. wall of 
chm-ch, extended, and 15 meters S. of S. wall, extended. (Note 40, p. 129.) 

P. R. P. Harris. — Pipe-flange bench on Harris place, 300 meters above Bird Lake Landing, near 
Boeuf River, Caldwell Parish, La. It is 3 meters W. of road, on field side of fence, 10 meters below angle, 
100 meters above SW. corner Of field, and 40 meters from bank of Boeuf River. (Note 40, p. 129.) 

P. R. P. Wheeler. — Pipe-flange bench at old Doucier Landing, on Paul Brandin*s place, near BoeuJ 
River, Caldwell Parish, La., 12 meters from R. B. of Boeuf River, 300 meters below where road crossing 
neck from the old Doucier place reaches river. (Note 40, p. 129.) 

P. R. P. Hebert. — Pipe-flange bench 250 meters above Heberts Landing, near Boeuf River, Caldwell 
Parish, La., in NW. corner of garden back of house of Widow Johnson, 16 meters from R. B. of Boeuf 
River and 60 meters below a deep gully entering river. (Note 40, p. 129.) 

P. R. P. La Fourche. — Pipe-flange bench, 400 meters SW. of Heberts Landing, near Boeuf River, 
Caldwell Parish, La., in SE. corner of field on Hebert's place and on W. side of road to Columbia, which 
crosses neck from Boeuf River to Bayou La Fourche. Bench is on top bank of Bayou La Fourche. 
(Note 40, p. 129.) 

P. R. P. Columbia. — Pipe-flange bench about 2.4 kilometers below and opposite Columbia, and in 
Caldwell Parish, La., 7 meters N. of fence forming S. boundary, and 210 meters W. of fence forming E. 
boundary of I. Davis's place. (Note 40, p. 129.) 

P. R. P. Wade. — Pipe-flange bench on Wade place, near Columbia, Caldwell Parish, La., 5 meters 
below cabin occupied by Henrj Neil (1896) and on line with posts of front gallery, 15 meters E. from 
road, 58 meters from L. B. of river, 50 meters S. of lane, and 150 meters below steam gin. (Note 40, p. 129.) 

P. *R. P. Three Rivers. — Near Columbia, Caldwell Parish, La. Pipe-flange bench at the Boeuf 
River crossing of road to Columbia from Winnsboro. Bench is in grove of small pecans, 30 meters W. 
of R. B. of Boeuf River, 25 meters W. of stretch of road paralleling river, 25 meters N. of an E. and W, 
stretch in road, and 75 meters below lower end of small island in river. (Note 40, p. 129.) 
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DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN CAMDEN, ARE., AND SHKEVEPORT, LA. 

These descrlptionB were published in the Report of the Chief of Engineers for 1932, Part 2, pajas 1479-1484, and are repab- 
iished here. Usually only those changes are made which are necessary for indexing, and for reference to the notes of 
types of bench marks.] 

P. B. M. Camden IV.— Camden, Ouachita Co., Ark. (See App. 8, Report for 1899, p. 686.) 

P. B. M. Camden Ul.— Camden, Ouachita Co., Ark, (See App. 8, Report for 1899, p. 686.) 

H, S. 287. — Described by U. S. Engineers as "A standard bench of the Geological Survey at Buena 
Viata, Ouachita County, Ark. Is 35 meters W. of the NW. corner of depot, and in corner formed by 
post-office building and fence around adjoining yard." Described by the United States Geological 
Survey in Annual Report No. 21, Part 1, page 478, as '* Opposite station, about 75 feet south of main 
track of St. Louis Southwestern Ry., in front of residence of Mrs. Martha E. Sifford; iron post, marked 
*H. S. 287.' " (Note 18, p. 127.) 

P. B. M. Buena Vista. — Pipestone bench at Bu^na Vista, Ouachita County, Ark. It is 9 meters W. 
of main track and 110 meters S. of SE. corner of depot. (Note 39, p. 129.) 

R. R. B. M. — On a 0.4-meter sweet glim 20 meters W. of track, 130 meters S. of trestle 853, and about 
1 kilometer below Ogamaw, Ouachita County, Ark. The tree has the letters U S cut on it. It is the 
higher one of two spikes on the same tree. 

P. B. M. Stephens. — Pipestone bench at Stephens, Ouachita County, Ark. In NE. comer of yard to 
hotel belonging to Mrs. S. Boggs, 25 meters W. of St. Louis Southwestern Ry. track, 25 meters from 
comer of hotel, 24 meters from comer of gin, and 78 meters from comer of depot. (Note 39, p. 129.) 

R. R. B. M. — Near Stephens, Ouachita Co., Ark. In root of a 0.4-meter holly 15 meters from L. B. of 
Smackover Creek, 20 meters S. of track, on a line even with beginning of trestle over creek. The 
letters U S are cut on tree. It is the higher one of two spikes on the same tree. 

P. B. M. McNeil. — Pipestone bench at McNeil, Columbia County, Ark. On E. side of cattle pen at 
the NE. corner, 28 meters S. from the main track of the St. Louis Southwestern Ry., 11}^ meters from the 
corner of transfer shed and about 170 meters from depot. (Note 39, p. 129.) 

P. B. M. Waldo. — Pipestone bench at Waldo, Columbia County, Ark. At S. edge of the St. Louis 
Southwestern Ry. right of way, 48 meters from track, 60 meters from switch at end of siding, and 270 
meters E. from depot. (Note 39, p. 129.) 

R. R. B. M. — Near Buckner, Columbia Co., Ark, A railroad spike in a 0.4-meter post oak, 20 meters 
S. of track at a point 40 meters W. of T. B. M. 232, which is described as a boat spike in root of a 0.3- 
meter water oak, 25 meters N. of track, 90 meters W. of trestle over Bayou D'Orcheat, 70 meters W. of 
sign reading "Station, 1 mile." (Referring to Buckner.) The letters U S are cut on tree above bench. 

P. B. M. Stamp. — Pipestone bench at Stamps, Lafayette County, Ark. It is in the NE. comer of lot 
inclosing offices and buildings of the Louisiana and Arkansas R. R., 38 meters N. of main track of the 
St. Louis Southwestern Ry. and about 50 meters from depot. (Note 39, p. 129.) 

P. B. M. Lewisville. — Pipestone bench at New Lewisville, Lafayette County, Ark. At E. corner of 
cattle pen, 28 meters E. of main track of St. Louis Southwestern Ry., 90 meters SW. from depot. (Note 
39, p. 129.) 

T. B. M. 239. — Lewisville, Lafayette Co., Ark. Cross chiseled on head of boiler rivet holding two 
sheets of sheet iron resting on stone foundation pier for water tank at junction of Shreveport branch 
with main line of St. Louis Southwestern Ry. Bench is on pier next to main track and toward Lewis- 
ville and on the SW. comer of sheet-iron plate. 

P. B. M. Garland.— Pipestone bench at Garland, Miller County, Ark. On R. B. of Red River, 100 
meters NW. of pier approach to railway drawbridge, 24 meters W. of main track and about 500 meters 
S. of depot. (Note 39, p. 129.) 

B. M. 4. (Red River survey). — Pipestone bench at Garland, Miller County, Ark., at NW. corner of 
St. Louis Southwestern Ry. section house. It is 2 020 feet from center pier of railway drawbridge and 
70 feet N. of track. (Note 39, p. 129.) 

P. B. M. Jordan. — Pipestone bench about 150 meters E. of L. B. of Red River at Jordan Ferry, 
Lc^ayette County, Ark., at edge of road 3 meters S. of Terrell Bayou and on Ward place. (Note 39, p. 129.) 

P. R. P. 14 (Red River survey). — Pipestone bench on L. B. of Red River about 800 feet back of 
Jordan Ldg., Lafayette County, Ark., and 500 feet S. of Terrell Bayou at angle in levee between the 
Terrell and Dixon plantations. (Note 39, p. 129.) 
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P. B. M. Canfield. — Pipestone bench at Canfield, Lafayette County ^ Ark. Is 2.7 meters from SW. 
corner of cattle pen, 19 meters W. of main track, and 95 meters NW. of comer of depot of the St. Louis 
Southwestern Ry. (Note 39, p. 129.) 

P. B. M. Bradley. — Pipestone bench at Bradley, Lafayette County y Ark. At NW. comer of depot, 13 
meters W. of main track of the St. Louis Southwestern Ry. (Note 39, p. 129.) 

P. B. M. Lusk. — Pipestone bench at Millers Bluff, about 7 miles W. of Plain Dealing, Bossier Parish, 
La. In the SW. corner of yard of Jake Lusk, 5 meters N. of road and 400 meters from bank of Red 
River at Lusks Ferry and on edge of crest of hills known as Millers Bluff. (Note 39, p. 129.) 

P. R. P. 25 (Red River survey).— Near Millers Bluff, about 8 miles W. of Plain Dealing, Bossier 
Parish, La. Pipestone bench. Is 250 feet from L. B. of Red River and 160 feet below Posten Bayou 
near mouth. (Note 39, p. 129.) 

P. B. M. Plain Dealing. — Pipestone bench at Plain Dealing, Bossier Parish, La. Is 100 meters N. of 
depot, 18 meters W. of St. Louis Southwestern Ry. track at a point 10 meters S. of point of curvature. 
(Note 39, p. 129.) 

P. B. M. Alden Bridge. — Pipestone bench at Alden Bridge, Bossier Parish, La. On NE. side of yard, 
3.6 meters from hotel building, 80 meters W. of main track of the St. Louis Southwestern Ry. at a point 
125 meters NE. of depot. (Note 39, p. 129.) 

P. B. M. Hurricane Bluff. — Pipestone bench at Hurricane Bluff, about 4 miles from Benton, Bossier 
Parish, La. Is 70 meters from L. B. of Red River and in yard to residence of Walter Ivory, 20 meters 
from road to Hurricane Bluff Ferry. (Note 39, p. 129.) 

P. R. P. 30 C. — About 4 miles west of Benton, Bossier Parish, La.; top of boes to standard B. M. pipe 
(no stone). Bench is 1 650 feet from river and 1 000 feet above mouth of small bayou at Hurricane Bluff, 
Bossier Parish, La. 

P. B. M. Benton. — Pipestone bench at Benton, Bossier Parish, La., in NE. comer of Bection-house 
yard. (Note 39, p. 129.) 

T. B. M. 274. — Near Vanceville, Bossier Parish, La.; cross cut on third brick of second offset course 
from NW. comer of brick chimney to a deserted cabin, 60 meters W. of track, 3J4 telegraph poles N. of 
milepost 443. Plantation road crosses track and mns in front of bench. The letters '^U S" are cut in 
the course of brick just above bench. 

P. R. P. 32 (Red River survey). — Near Vanceville, Bossier Parish, La.; pipestone bench on planta- 
tion of T. J. Vance, in front of plantation house, and on top of levee about 420 feet above Benoit Bayou. 
(Note 39, p. 129.) 

P. B. M. 45.— Near Shreveport, Caddo Parish, La. (See App. 8, Report for 1899, p. 670.) In the 
Report of the Chief of Engineers for 1902, Part 2, page 1484, the B. M. is described as a pipestone bench 
mark (note 39, p. 129), ''200 meters from the Bossier end of Vicksburg, Shreveport and Pacific bridge 
over Red River, 30 meters SE. of track. Bench is covered by SW. slope of levee and is marked by a 
post set over a bench and painted white. 'Post is marked P. B. M. 45.' '* This is probably the post 
which was reported loose in 1902. 

B.M. '*B. P." (Not Bayou Pierre survey B. M. 2). — Is -f cut on top capstone of retaining wall on 
SW. side of Vicksburg, Shreveport and Pacific Ry. bridge at Shreveport, Caddo Parish, La. 

P. B. M. 4Q. —Shreveport, Caddo Parish, La. (See App. 8, Report for 1899, p. 670.) 

DESGRIFTION8 OF 8T0NE-LINB BENCH MARKS, NEW ORLEANS TO BATON ROUQE, LA.* 

[These descriptions are pabiished in the Report of the Chief of Engineers for 1894, Part 5, pages 2769-2776, and are republished 
here. Usually only those changes are made which are necessary for indexing and for reference to the note of types of bench 
marks. The elevations of these B. Ms. were determined in 1897-98.] 

^^. — New Orleans, Orleans Parish, La., on. NE. comer of Forstall and Villers streets, back of New 
Orleans and Southern R. R., and at SW. comer of Mr. Roman's land; just outside of fence comer and 
between fence and ditch; 346.2 meters back of railway. (Note 38, p. 128.) 

AJ^A.— Cap over 3p. 

^^. — Carrollton, Jefferson Parish, La., on line of fence running back from Steamship Exchange 
saloon, 50 meters above Illinois Central R. R. tracks and Southport elevator; pasture on upper side, 
lower side cultivated. (Note 38, p. 128.) 



*For other bench marks along this line, see Appendix 3, Report for 1903, pp. 607-612. 
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^J^. — One-fourth mile above landing at Kenner, Jefferson Parish y La., in lane leading to swamp, 
}/i meter E. of W. fence of lane, 2 meters S. of an E. and W. ditch which crosses lane, about 150 meters 
S. of line of timber. Lane is the one 27 meters W. of B. M. ^^ and runs N. and S. (Note 38, p. 128.) 
B . M . ^ Jfi^ was not recovered in 1897-98, but was described in the 1894 Report as back of fence, back of road , 
back of levee, in upper part of Eennerville, 27 meters below first street in upper part of town. House 
occupied by E. Stahl (white) is on opposite comer. Bench mark is just below a prominent bend in 
levee, 50 meters above house occupied by Walter Davis (colored). 

*p. — About }4 mile below landing on Patterson plantation, St. Charles Parrish, La., on right of 
way of Louisville, New Orleans and Texas R. R., 15 rail lengths above a road crossing, on upper side of 
third ditch above road; 17 rail lengths below milepost " 14; '' 10 rail lengths below levee on line between 
plantations of Patterson and Rose; 400 meters W. of old Almadia sugarhouse. (Note 38, p. 128.) 

2 fa. — About ]/i mile above old incline of Texas and Pacific R. R., on Pecan Grove plantation, St. 
Charles Parish, La., on right of way of Louisville, New Orleans and Texas R. R., 7 meters in front of 
track, 125 rail lengths below milepost 17, 48 rail lengths below upper switch to siding. (Note 38, p. 128.) 

^Y*. — About J4 niile below government light on Good Hope plantation, near line between Good 
Hope and Prospect plantations, St. Charles Parish, La., on Louisville, New Orleans and Texas R. R. 
right of way, on line of front row of telegraph poles, 32 rail lengths below Sarpy station; 4^ rail lengths 
below lower switch stand, 6 meters in front of track; between the fifth and sixth ditch below the lower 
section house; at fifth telegraph pole below telegraph station. (Note 38, p. 128.) 

*f^. — About Ji mile above depot at La Place, St. John the Baptist Parish, La., on Montague planta- 
tion, on river side of road almost in front of Montague's house, 75 meters above junction of roads, also 
Montague's store. (Note 38, p. 128.) 

^p.— About H mile below St. Peter's Church, at St. Peters, St. John the Baptist Parish, La., on 
land owned by Nicaisse Madere, 7 meters N . of live-oak tree, 30 inches in diameter. Live oak is between 
two ditches. B. M. is on upper bank of upper ditch and 100 meters N. of E. and W. fence between 
pasture and rice field. (Note 38, p. 128.) 

^f^. — Near Garyville, St. John the Baptist Parish, La., ^ meters in front of Louisville, New Orleans 
and Texas R. R. beside road; 30J^ rail lengths below milepost "36 mi. to N. O.;" on property of Valsin 
Oubree .(colored), 10 meters above line of canal between Oubree's and Union plantations; 10 meters 
below road nmning back from B . M . ^ p across railroad . ( Note 38, p . 128 .) B . M . -^ { ^ was not recovered 
in 1897-98. It was described in the 1894 Report as 1109.7 meters from ^\^ on property of Valsin Oubree, 
40 meters below Four Seasons store, owned by Geauguard, and below square-topped house occupied by 
Altores Montz. 

J p. — Near Lutcher, St. James Parish, La., on Golden Grove plantation, 417 meters back of Louis- 
ville, New Orleans and Texas R. R.; back of and on embankment of canal, which runs directly from 
Thompson sugarhouse, which is 700 meters above; 157 meters directly W. from junction of road from 
Golden Grove sugarhouse and road running NW.; 60 meters above road running NW. (Note 38, p. 128.) 

J^p. — Near Lutcher, St. James Parish, La., on Belle vue plantation, 7 meters back of Louisville, 
New Orleans and Texas R. R.; 25 rail lengths below milepost **44 miles to N. O. ; " 10 rail lengths above 
road crossing and also culvert No. 787; on upper side of third ditch above road. (Note 38, p. 128.) 

^^. — Near Hester, St. James Parish, La., J^ meter back of fence which runs back of road inside of 
new levee. It stands 16 meters above fourth ditch, above residence grounds of plantation, and is 340 
meters above plantation sugarhouse; on Hester (Belle Alliance) plantation. (Note 38, p. 128.) Distance 
between J^p and J^p is 975.3 meters, ^p was not recovered in 1897-98, but was described in the 1894 
Report as on Belle Alliance plantation, owned by J. C. Ross, of New Orleans. Stone is on high embank- 
ment, back of canal running E. and W. on line between church back of quarters and Belmont sugar- 
house; 288 meters above first road above Roes residence, nmning back from river; on same canal that 
telephone line is on. 

J^l^. — About J^ mile below College Landing, at College Point, St. James Parish, La., back of road, 
back of levee on property of Noel Mather (colored), 10 meters below line of fence between Mather and 
Adolph Feuran (colored), 58 meters SW. of Mather's house, 66 meters SW. of new Sunrise Store, 40 meters 
S. of Adolph Feuran's house, J^ mile below 60-mile post to New Orleans. (Note 38, p. 128.) ^^iB 744.3 
meters from ^p, which is College triangulation station, ^p was not recovered in 1897-98, but was 
described in the 1894 Report as 20 meters E. of W. boundary line of college property; 15 meters back 
of a short cross fence, in low, wet ground covered with cottonwood timber. 
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J^f^. — ^About 34 mile above Lily store and landing, St. Jaimt Parish^ La.y on Celestine pUmtatiorij 
property of Felician Ory. It is 48 meters back of Louisville, New Orleans and Texas R. R., 14 J^ rail 
lengths below milepoet "52 miles to N. O.;" on upper bank of second ditch above road leading from 
river to sugarhouse. (Note 38, p. 128.) 

ip.— On Alta Vela plantation, near Whitehall, St. James Parish, La., on Louisville, New Orleans 
and Texas R. R. right of way, between main track and siding; b7yi rail lengths below Whitehall 
station; 20 rail lengths above lower end of switch at an old road crossing. (Note 38, p. 128.) 

^p. — About 800 meters below Miles, St. James Parish, La., 14 niil® below landing on Bagatelle 
plantation, J^ mile above Union post-office; on St. Mary plantation, 28 meters below line between 
Bagatelle and St. Mary plantations, on line of Louisville, New Orleans and Texas R. R. It is 17^ rail 
lengths below milepost "58 miles to N. 0. and 397 miles to Memphis," on the upper side of first ditch 
below boundary line. (Note 38, p. 128.) An 18-inch sycamore tree 30 meters, N. 60® W. is blazed with 
a triangle. 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN FORT ADAMS AND VICKSBURG, MIB8., 190&-6. 

[These descriptions were furnished by the Chief of Engineers in the form of a copy of the mimuscript for publication and arc 
here reprinted without change, except the reference to note 48 and the addition of the name of a town, with the county and 
State, to each description, for the purpose of indexing.] 

P. B. M. Point Breeze.— On Point Breeze, Concordia Parish, La. (See App. 3, Report for 1903, p. 621.) 
P. B. M. XLVIII.— i^orf Adams, Wilkinson Co., Miss. (See App. 3, Report for 1903, p. 621.) 
P. B. M. Fort Adams.— i^^ort Adorns, WUhinson Co., Miss. (See App. 3, Report for 1903, p. 621.) 
P. B. M. XLIX.— Fort Adams, Wilkinson Co., Miss. (See App. 3, Report for 1903, p. 621.) 
P. B. M. Knox. — Near Nocks, Concordia Parish) La.; tile and pipe set 2}^ meters SE. of NE. 
corner of front gallery of cabin occupied by W. E. Wheat, on land of A. W. Reagan, 13 meters back of new 
levee, back of and a little above the cotton gin at Knox Ldg., La. The pipe is about in line of front 
line of gallery. (Note 48, p. 130.) 

P. B. M. Ballymagan. — Near Black Hawk, Concordia Parish, La.; tile and pipe set in NE. comer 
of yard surrounding house of A. D. Kirby, overseer for George Scott's Ballymagan plantation, about 3}4 
miles below Black Hawk Ldg., La. It is 2 feet from either fence. (Note 48, p. 130.) 

T. B. M. 13. — Near Black Hawk, Concordia Parish, La.; top of 40dboat spike driven vertically into 
bench cut on SE. root of a 20-inch chinaberry tree standing in road between levee and fence, 3 meters 
below lower end of cabin occupied by Lee Kenny (colored), on the Ballymagan plantation, 1^ miles 
along levee below Black Hawk Ldg., La. It is 150 meters below where B. M. J^J* should be, the pipe 
being dug up, and levee built over stone. 

T. B. M. 14. — Near Black Hawk, Concordia Parish, La.; top of 30d wire nail driven vertically into 
bench cut on E. root of a 3-foot chinaberry tree standing in road 5 meters back of levee, and 20 meters 
above negro church standing just outside of levee on Black Hawk plantation, ^ mile below Black Hawk 
Ldg., La., and a short distance below Black Hawk depot on the R. R. 

LIII (C. & G. S.). — Near Black Hawk, Concordia Parish, La.; bottom of square cavity cut in top of 
granite poet buried in the ground to the right of the steps leading to the E. entrance of Mr. George Scott *s 
residence on Black Hawk plantation, }4 ^^^^ above the present Black Hawk Ldg., I^a., which is at the 
cotton gin on the river bank. Top of stone is about 3 inches above ground. 

T. B. M. 15. — Near Black Hawk, Concordia Parish, La.; top of 30d wire nail driven vertically into 
bench cut on W. root of a 4-foot pecan tree standing just outside of levee, immediately in front of resi- 
dence of A. J. McCleary, and immediately above his store. It is J< mile below Grand Cut-off. 

T. B. M. 17. — Near Black Hawk, Concordia Parish, La.; top of spike driven vertically into bench 
cut on root on road side of a 30-inch pecan tree standing just outside of fence at small angle in same, and 
8 meters back of levee. It is 80 meters below small house of W. L. Shaw, occupied by M. Rothchild, 
and 70 meters above store of Rothchild <& Co. It is 160 meters above Grand Cut-off and about 200 meters 
above a point opposite Shaw station on the R. R. 

P. B. M. Union Point. — Near Black Hawk, Concordia Parish, La.; tile and pipe set in SE. corner 
of yard surrounding house of Tyler Watson on property of Benjamin Newgrass, about ^ mile below 
Union Point Ldg., La. It is 50 meters below Union Point gin, back of road and slough. It is 2J^ feet 
from either fence. (Note 48, p. 130.) 
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B. M. ^p. — Near Bougere, Concordia Parish, La.; stone post standing 1 m^ter N. of fence on S. 
^ide of road, 1 000 meters above Bougere Ldg., and P. 0., La. It is 310 meters below a negro church. 
A 24-inch and a 30-inch pecan tree stand on opposite or N. side of road, the first below the stone, the 
other above and distant 36 and 40 meters, respectively. Both trees blazed with triangle facing stone. 

LIV (C. & G. S.). — Near Bougere^ Concordia Parish^ La.; bottom of square cavity cut in top of 
grapite post buried in the ground on the left of the steps leading to the front entrance of residence of 
Mr. Charles Johnson, agent of Mr. Learned, of Natchez, Miss., on the Ashland plantation. It is 1 mile 
above Bougere Ldg., and P. O., La. Top of stone is 2 inches above ground. It stands about midway 
between the steps and the W. end of the gallery. 

T. B. M. 31. — Near FairvieWf Concordia Parish, La.; top of 40d boat spike driven vertically into 
bench cut on N. root of a 16-inch pecan tree standing at the N. edge of road, 50 meters S. of levee, and 
63 meters below, or W. of B, M. ^J^ Tree bears a blazed triangle facing the B. M. 

New B. M. ^^. — Near Fairview, Concordia Parish, La.; tile and pipe in position of stone whose top 
was broken off, on Excelsior plantation, back of Fritz Island, 90 meters back of low ground which 
formerly was a chute. It is 47 meters S. of levee, 2 meters S. of center pf road and in edge of cotton 
field, and opposite a large burnt snag standing at base of levee. Another large snag stands 25 meters 
above pipe. Pipe is 199 meters above cabin occupied by Maggie Meyers (colored), 213 meters below 
cabin occupied by Sam Gains (colored), both standing between road and levee. It is 260 meters below 
cross fence, at road which leads across slough toward river. See T. B. M. 31 for witness tree. 

T. B. M. 32. — Near Fairview, Concordia Parish, La.; top of boat spike driven vertically into bench 
cut on root on levee side of a 36-inch sycamore tree standing 3 meters outside of levee, on property 
belonging to the Excelsior plantation, about 2J^ miles below Fairview Ldg., La., and l}4 miles below 
Fairview P. O., La. It is 60 meters above a road that crosses levee and leads to Excelsior store. 

T. B. M. 35. — Near Amot, Wilkinson Co., Miss.; top of 30d boat spike driven vertically into bench 
cut on S. root of a 36-inch oak tree standing on N. side of lane, 286 meters back of Kindling Altar 
Church (colored), on L. B. of river, a little below middle of Dead Man's Bend. It is 9 meters W. of 
P. B. M. Kindling. Wire fence is nailed to S. side of this tree, tree in field and S. root in lane. 

P. B. M. Kindling. — Near Amot, Wilkinson Co., Miss,; tile and pipe standing on L. B. of river, 
among some trees at back edge of field on land of Mrs. Margaret Winchester, l}4 meters N. of N. fence 
of lane leading back from the river past the Kindling Altar Baptist Chm-ch (colored), which stands on 
N. side of lane on land of M. Rothchild, of Kienstra, La. It is a little below Gaines Ldg., a little 
below the middle of Dead Man's Bend. It is 9 meters back of tree bearing T. B. M. 35, 295 meters 
back of the church, and 414 meters back of L. B. of river. A 12-inch gum tree standing just N. of 
fence is 3 meters W. of pipe, an 18-inch hackberry stands NNE. 3 meters, a 15-inch gum stands ENE. 3 (?) 
meters; all blazed with a triangle facing pipe. (Note 48, p. 130.) 

T. B. M. 36. — Near Fairview, Concordia Parish, La.; top of boat spike driven vertically into bench 
cut on root on levee side of a 4-foot pecan tree which bears H. W. gauge No. 54, which is on R. B. 
about center N. and S. of Point Pleasant plantation, IJ^ miles below Fairview Ldg., La. It is ^ mile 
below stone line No. 140. It is about 50 meters below several brick tombs in graveyard back of levee 
at 3 cedar trees. 

B. M. J^|fi=Obers Triangulation Station. — Near Fairview, Concordia Parish, La.; highest point on 
stone post, standing in grass, 6 inches above ground, about 15 meters back of top of main R. B. of river, 
about 150 meters outside of levee, 325 meters below hedge fence dividing the Roeeland and Point 
Pleasant plantations. It is about 1 mile below Fairview Ldg., La. It is 350° 05^^ — 1 180 meters from 
Roseland gin. 

T. B. M. 38. — Near Fairview, Concordia Parish, La.; top of boat spike driven vertically in top of 
stump of 6-inch willow, standing at outer base of levee, and 8 meters above large ramp where road crosses 
levee, 15 meters above hedge which divides the Roseland and Fairview plantations. 

P. B. M. Jones. — Near Fairview, Concordia Parish, La.; tile and pipe standing 1 meter from either 
fence in SE. comer of yard around cabin of Richard Jones (colored), agent for Mr. C. B. De Long, of 
Fithian, 111. It is on Promised Land plantation, or Glasscock Swamp, on R. B. of river, 73 meters back 
of base of levee. It is about opposite or 400 meters back of H. W. gauge No. 55, which is a little below 
Boyds Ldg., La., and opposite lower half of Glasscock Island. (Note 48, p. 130.) 

T. B. M. 42. — Near Fish Pond, Concordia Parish, La.; top of 30d boat spike driven vertically in 
5-inch stump of SE. limb of a 12-inch Cottonwood stump standing at fence back of levee, and about 75 
meters below comer of field, which comer is at base of levee. T. B. M. is about 20 meters back of levee 
and about 800 meters above P. B. M. Jones. 
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P. B. M. Fish Pond. — Near Fish Pond, Concordia Parish, La.; tile and pipe at inner base of new 
levee, 2 meters below base of ramp where road crosses levee from Fish Pond Ldg., La., to Fish Pond 
station on Port Allen Branch of T. & P. R. R. It is on the property of D. H. Breton, }4 °ule back of 
and a little above the landing. It is 450 meters toward river from station on R. R., and 58 meters 
above a prominent slough. (Note 48, p. 130.) 

T. B. M. 50. — Near Fish Pond, Concordia Parish, La.; top of 30d boat spike driven vertically into 
top of 12-inch osage orange stump, 1 meter S. of S. tree in hedge, 8 meters back of base of new levee, 
and 1 meter N. of P. B. M. Hedge. The hedge runs back from the river at the old Lehmann store just 
above Greens Ldg., La. 

P. B. M. Hedge. — Near Fish Pond, Concordia Parish, La.; tile and pipe set 2 meters S. of S. end of 
hedge, 7 meters N. or back of base of new levee. Said hedge, etc., see T. B. M. 50, above. (Note 48, 
p. 130.) 

B. M. ?f ^. — ^Near MorvUle, Concordia Parish, La.; stone post (leaning) on inner slope of levee, about 
J^ up from base, rod was held on cut on £. side of top of stone. It is in front of Ashley planta- 
tion, owned by S. B. Yeager, 100 meters above large bam and 50 meters above house occupied by William 
Smith. It is 390 meters above junction of levees where old levee continues southeasterly to the top 
of the main bank. It is 553 meters below a prominent angle in levee, and lyi miles below Morville 
Ldg., La. 

P. B. M. Yeager. — Near MorvUle, Concordia Parish, La.; tile and pipe set 2 feet back of fence 16 
meters back of base of levee, on property of S. B. Yeager, on N. line of levee running back from Mor- 
ville Ldg. to woods, and dividing Morville and Wamicott plantations. It is on N. side of ramp of this 
road and at gate in mouth of levee. It is 40 meters (?) above a prominent angle in the levee. (Note 
48, p. 130.) 

B. M. JJi. — Near Morville, Concordia Parish, La.; stone and new pipe at back of edge of road at 
third turn row, back of road along levee. It is on the Moro plantation, 37 meters below a ditch which 
divides Moro from Bails plantation. Both plantations are run by Isaac Freidler. It is 442 meters back 
of fence, back of road, back of levee, and opposite a point 1 500 meters below the foot of Natchez Island. 

T. B. M. 61. — Near Vidalia, Concordia Parish, La.; top of boat spike driven vertically in bench cut 
on downstream root of a 2-foot honey locust tree, 15 meters toward river, and 25 meters above P B. M. 
Lucema. 

P. B. M. Lucema. — Near Vidalia, Concordia Parish, La.; tile and pipe set J^ meter outside oi fence, 
4 meters back of center of road along fence, 94 meters back of base of levee of main road, 9 meters above 
a ditch leading back past the gin on the Lucerna plantation, belonging to Harry Lambert. There is a 
string of 8 or 10 cabins beginning about 75 meters below the pipe, 1 cabin about 75 meters above it. It 
is opposite 6-mile post below Vidalia, La., and opposite where the chute at the head of Natchez Island 
joins the main bank. (Note 48, p. 130.) 

. T. B. M. 62. — Near Vidalia, Concordia Parish, La.; a nail driven vertically in bench cut on root of a 
3-foot Cottonwood, on road side of tree, standing in fence line, back of road, back of levee, at end 
of hedge dividing Lucema from St. Genevieve plantation. 

T. B. M. 63. — Near Vidalia, Concordia Parish, La.; top of boat spike driven vertically in bench cut 
on N. side of a 12-inch willow tree, standing at S. edge of road along S. side of levee. It is about 100 
meters above prominent angle in levee where road crosses to go back across field to plantation residence, 
and is IJi miles below Whitehall Ldg., La. 

New B. M. ^1*. — Near Vidalia, Concordia Parish, La.; tile and pipe set at inner base of levee at 
angle immediately back of where the old B. M. ^^ was on levee and now covered by levee enlarge- 
ment. It is 261 meters below where the road crosses levee from Whitehall Ldg., La. It is due S. of 
the W. end of the Whitehall quarters, and 355® from negro church below quarters. 

T. B. M. 66. — Near Vidalia, Concordia Parish, La.; top of boat spike driven vertically into bench 
cut on S. root of 3-foot pecan tree, 3 meters back of base of levee, 50 meters above prominent angle in 
same, 140 meters from R. B. of river. It is the lower tree in a pecan grove. It is on the Whitehall 
plantation 600 meters toward river from Vidalia road, 2}4 miles below town of Vidalia, La., ^ mile 
above Whitehall Ldg., La. A triangle is blazed on the tree above B. M. Levee B. M. 448 is on the 
same tree. 

Levee B. M. 448. — Near Vidalia, Concordia Parish, La.; top of head of galvanized spike driven 
horizontally into levee face of same tree bearing T. B. M. 66. Elevation marked on copper plate beside 
8pike=86.58, which is above Cairo datum. 
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LXI (C. & G. S.)=Gaither Triangulation Station. — Near Vidalia^ Concordia Parish, La.; cross cut 
on top of iron screw pile marking triangulation station Gaither. It is in field 2}4 meters S. of fence along 
S. side of Whitehall- Vidalia road. It is 107 meters W. (measured along road) of fence surrounding 
small cabin on S. side of road. It ia 300 meters N. of an angle in, the levee, and 680 meters W. of a square 
angle in levee where it turns S. from main road after following along its S. side from Vidalia. It is on 
land of Henry Gaither and 1^4 miles below Vidalia, La. (See also App. 8, Report for 1899, p. 608.) 

T. B. M. 69. — vidalia^ Concordia Parish, La.; top of spike driven vertically into bench cut on W. 
root of a lone 3-foot pecan tree, standing in the yards of the N. 0. & N. W. R. R., in the lower end of 
the town of Vidalia, La. It is 160 meters N. of river, 75 meters N. of levee, 50 meters W. of round house, 
and 50 meters S. of road in front of office of Union Oil Mill. 

LXI I (G. & G. S.). — Vidalia, Concordia Parish, La.; bottom of square cavity cut in top of marble 
post set in ground at the right of the steps to the front entrance to Judge L. F. Mason's residence in 
the lower part of the town of Vidalia, Concordia Parish, La. Top of post is 2 inches above ground. 
(See also App. 8, Report for 1899, p. 608.) 

LXIII (C. & G. S.)=East Base. — Vidalia, Concordia Parish, La.; top of copper bolt in center of top 
of monument marking SE. end of the Vidalia base line. It is in a lot immediately back of the court- 
house and jail at Vidalia, Concordia Parish, La. It is 14 inches square at top and projects about as 
much above ground. Lot is owned by J. Gonti, of Natchez, Miss. Stone is marked 1878 on river side, 
and U. S. 0. S. on the opposite side. It is 55 meters from Lake Concordia road on Trinity st., 80 meters 
from levee. Top. of bolt is slightly battered. Level party from Vicksburg U. S. Engr. office connected 
with these B. M.'s in 1893 and said this B. M. was disturbed, but did not say in what way. It shows a 
settlement of about 50 millimeters over the other C. & G. S. B. Ms. in the vicinity, and probably 
this difference in elevation is the disturbance intended. It seems to be intact. No one in the neigh- 
borhood knows of its ever being disturbed, but they say the ground in the vicinity is soft under the 
surface. (See also App. 8, Report for 1899, p. 608.) 

B. M. ^i'^. — Vidalia, Concordia Parish, La.; flat stone and iron pipe on W. side of Trinity street, 
Vidalia, La., 440 meters back from N. line of btreet nearest the river, 135° 20^ — 420 meters from court- 
house, and 194** 00^ — 448 meters from church. Rod held on (-f ) on stone 83 millimeters NE. of center 
of stone. This point is outside of pipe, but stone is smooth and nearly level. (See also App. 8, Report 
for 1899, p. 677.) 

T. B. M. 71. — Near Vidalia, Concordia Parish, La.; top of 30d boatspike driven vertically into stump 
of 6-inch honey locust tree, 1 meter back of fence, back of road, back of levee, on R. B., 1 000 meters 
above the court-house at Vidalia, La. It is 120 meters below cabin occupied by Demp Pierce (colored). 

P. B. M. Waterworks. — Natchez, Adanis Co., Miss.; tile and pipe set 1 meter N. of S. fence of inclo- 
sure of Natchez waterworks pumping station, under the hill. It is 1 J^ meters below pipe leading out of 
ground to SW. corner of settling hiLsiu. It is in line with the fence leading downstream from said inclo- 
sure along the E. side of the road leading to ice plant. (Note 48, p. 130.) 

B. M. N. (Ewen? 1886). — At Natchez, Adams Co., Miss.; top of head of boatspike driven horizontally 
into second mortar course above ground, 0.75 meter (or 2}/^ feet) above the downstream river comer of 
the brick building owned by the Natchez Ice Co. B. M. is on the river face of the building, and has 
the letter N cut in the second brick above the spike. This was formerly used as one of the bench marks 
for the U. S. gauge at Natchez, but its settlement had caused it to be abandoned for some years. (See 
also App. 8, Report for 1899, p. 677.) 

T. B. M. 77. — At Natchez, Adanis Co., Miss.; top of 40d wire nail driven vertically in bench cut 
on upstream root of a 10-inch chinaberry tree, 0.9 meter above upstream river corner of brick building 
on which is situated B. M. 3 (Babbitt 1874). Useful as Natchez gauge B. M. 

B. M. 3 (Babbitt 1874).— At Natchez, Adams Co., Miss., long used as gauge B. M. for Natchez U. S. 
Engr. gauge. It is marked thus — V cut on iron door sill, 0.065 meter back from river end of sill, on 
upstream side of brick building known as the Ray &, Grant building, under the hill. Building is on the 
river side of the street and electric railroad track.to the ferry, and below the street leading to coal office 
and elevator. B. M. is 3.5 meters toward river from upstream land comer of the building. (See also 
App. 8, Report for 1899, p. 677.) 

B. M. A. (Ewens 1892).— At Natchez, Adams Co., Miss., one of the Natchez U. S. Engr. gauge 
B. Ms. Is top of head of a large nail driven horizontally into third mortar course above floor of gallery 
of John Contis' building, standing on the £. or land side of the street and electric railroad track leading 
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up the hill from the ferry, Natchez, Miss. It is 45 meters above or N. of B. M. 3 (Babbitt 1874). Nail 
is now flush with wall. It is 1.35 meters or 4 J^ feet to the left of the center of the center door to said build- 
ing. This door is No. 79. Building is used as a boarding house by Miss E. Mason. 

P. B. M. 1. — Natchez, Adams Co., Miss., for United States Engr. gauge, is stone and pipe in middle 
park on the bluff at head of street leading up from ''under the hill.'' It is near a laige red-oak tree 
and in line with the N. side of Bontura alley, which is midway between and parallel with Main and 
State streets. The cap on the pipe has the raised letters U. S. E. B. M. around a raised knob in the 
center. (See also App. 8, Report for 1899, p. 677.) 

LXIV (C. & G. S.)=Palo Alto Triangulation Station.— Pato Alto, Concordia Parish, La.; a cross 
on top of iron screw pile on R. R., 1 14 miles above the court-house at Vidalia, La., on Palo Alto plantation 
belonging to D. Minor, of Natchez, Miss. It marks the Triangulation Station Palo Alto of the G. & G. S. 
It stands in turn row, 256 meters back of levee, 7 meters back of road where it turns from back end of 
an old bam to toward upriver. It is 155 meters back of downstream land comer of old bam. It is 64 
meters S. of the western one of two old cisterns where stands an old double bushy tree. It is 170® — 44 
meters from a 30-inch pecan tree which is the upstream one of a scattering grove of six. It is opposite 
a curve in the main levee, and 15 meters S. of the western prolongation of a spur of levee leading toward 
the river. It is approximately 110° from the old marine hospital on bluff above Natchez, Miss. (See 
also App. 8, Report for 1899, p. 608.) 

B. M. ^^. — Near Vidalia, Concordia Parish, La.; stone post standing on W. side of ditch, W. of road, 
7 meters W. of base of levee, about 20 meters below an angle in levee and 141 meters below square angle 
in levee, at junction with old levee, where new levee turns W. to go upriver. It is on land of D. Minor, 
of Natchez, Miss. An 8-inch pecan tree stands 14 meters below the stone on the W. bank of the ditch, 
and is blazed with a triangle facing the stone. It is the first tree below the comer of levee above men- 
tioned. 

B. M. ij 1. — Vidalia, Concordia Parish, La.; flat stone and new pipe standing on the NE. edge of ditch 
between two roads 96 meters SE. from the junction of these two roads with road mnningNE. and SW. 
parallel with the levee. It is 250 meters S. of prominent angle in levee, which is at upper end of a clump 
cf brush and trees in low ground along the levee. It is 32® 10^, 325 meters from junction of levees on 
R. B., on Dr. Carter's plantation. Cap was gone off old pipe. A new pipe was placed over stone. 
Its cap is only 3 inches above ground. Set the old pipe in the comer of the hole as a finder for the 
new. It is }^ meter S. of the new. 

T. B. M. 84. — Near Vidalia, Concordia Parish, La.; top of a boat spike driven vertically into bench 
cut on the root on inner or land side of 3-foot elm tree, on R. B. on land of F. D. Brown (Minorca 
plantation) near foot of old Lake Concordia, and about 6 miles above Vidalia, La. It is 28 meters back 
of base of levee and 4 meters outside of fence, 4 meters below old Minorca store building, 4}^ meters out 
from P. B. M. Minorca. Tree is just back of head of willow and cottonwood bar, and back of and 40 
meters below H. W. gauge No. 60. 

P. B. M. Minorca. — Near Vidalia, Concordia Parish, La.; tile and pipe set 3^ meter back of fence in 
small garden, 4 meters below old Minorca store building, on Minorca plantation owned by F. D. Brown, 
on R. B. opposite head of willow and cottonwood bar, near foot of old Lake Concordia. It is 44 meters 
back of top of levee, and about 40 meters below, and 65 meters back of H. W. gauge No. 60. (Note 48, 
p. 130.) 

P. B. M. Sycamore. — Near BtdliU Bayou, Concordia Pari^, La.; tile and pipe set 13^ meters back 
of fence, 25 meters back of inner base of levee, 21 meters above the Sycamore store, on Sycamore plan- 
tation owned by A. T. Caloit, run by H. W. Carter, agent, on R. B. It is halfway between store and 
gate to the road leading back to the plantation house. It is 500 meters above a point opposite foot of 
Vidal Island. (Note 48, p. 130.) 

T. B. M. 92. — Near BuJliU Bayou, Concordia Parish, La.; top of boat spike driven vertically into 
bench cut on root on inner or land side of a 30-inch lone thom tree on the property of A. H. GiUaspy, 
near river side of Vidal Island and near its middle from head to foot. Tree is at inner base of levee, 
35 meters from and a little below Potowamac gin. Tree is 19 meters SW. of P. B. M. Vidal. 

P. B. M. Vidal. — Near Bullitt Bayou, Concordia PomA, Xa.; tile and pipe on the property of A. H. 
GiUaspy, about the middle of river side of Vidal Island. It is 30 meters back from bank of old Lake 
Concordia, and about 300 meters above colored Baptist church. It is in line with the lower wall of the 
Potowamac gin, and 27 meters out from same. It is 8 meters back of base of levee, 1 meter out from 
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fence, 2}4 meters below cotton storehouse, and 19 meters NE. of a lone 30-inch thorn tree bearing T. B. M. 
92 and blazed with a triangle facing the pipe. (Note 48, p. 130.) 

T. B. M. 93.— Near Bullitt Bayou, Concordia Parish, La.; top of boat spike driven vertically into 
bench cut on the outer or S. root of 24-inch pecan tree standing in line of fence at upper end of Vidal 
Island. It is about ^ mile by road westwardly from main levee, 40 meters N. of bank of Lake Concordia, 
and about 360 meters below or westwardly from the uppermost cabin on island, and about 125 meters 
eastwardly from another cabin. 

T. B. M. 95. — Near BvXlitt Bayou, Concordia Parish, La.; top of boat spike driven vertically into 
bench cut on root of levee side of a 24-inch pecan tree, standing in line of fence, back of road, back 
of levee. It is 25 meters below, or W. of, B. M. ^K 

B. M. ^1^. — Near BvMitt Bayou, Concordia Parish, La.; tile and new pipe standing 2 meters back of 
fence line in field on N. side of road N. of levee. It is 143 meters above jimction of levees and 85 meters 
below where road leads back through Grasmere plantation. It is 34 meters below one and 25 meters 
above another blazed 2-foot pecan tree in fence line. The lower or westerly one bears T. B. M. 95. It 
is 700 meters back or N. of former Good Hope Ldg., now abandoned on account of sand bar in front. 
It is 1 400 meters up old levee from the present Bullitt Bayou Ldg. 

T. B. M. 96. — Near Bullitt Bayou, Concordia Parish, La.; top of 30d boat spike driven vertically 
into bench cut on S. root of a 3-foot pecan tree standing 1 meter outside of fence, and 475 meters below 
angle in levee, and 860 meters above B. M. ^}^. This tree is the lower one of two large pecans standing 
25 meters apart. 

T. B. M. 98. — Near Mabel, Concordia Parish, La.; top of 30d boat spike driven vertically into 
center of 6-inch honey locust stump standing at back or NW. edge of borrow pit (water in it) and 24 
meters toward angle in levee from P. B. M. Vaucluse. 

P. B. M. Vaucluse. — ^Near Mabel, Concordia Parish, La.; tile and pipe set 1 meter SE. of fence 
around yard of a large double cabin, 5 meters NE. of center road leading back across the Vaucluse plan- 
tation ; George Kelly, owner; William Dicks, agent. It is 50 meters W. of inner base of levee at prominent 
angle where it turns upriver. It is about 400 meters up levee from prominent angle at junction with 
old levee where it runs out to river. There is a laige cluster of cabins below this road which passed 
just below the B. M. (Note 48, p. 130.) 

B. M. -^p. — Near Mabel, Concordia Parish, La.; flat stone and pipe in field on James Branham's 
plantation, 210 meters N. of old road along Lake St. John. It is back of the present Gibson Ldg., and 
directly back of where landing road crosses levee. It is 226 meters back of base of levee. 

T. B. M. 103. — Near U Argent, Tensas Parish, La.; top of wire nail driven vertically into bench 
cut on root on levee side of 30-inch pecan tree, standing in road, 2 meters outside of fence, and 6 meters 
back of base of levee on "Hole-in-the-Wall" plantation. It is just back of the former " Hole-in-the- 
Wall " Ldg., now obsolete on account of willow bar in front. It is 144 meters above the *' Hole-in- the- 
Wall '' store, and 470 meters above a prominent angle in levee. Triangle blazed on tree above nail. 

B. M. ^p. — Near U Argent, Tensas Parish, La.; stone post standing^ meter above one fence and 
2^ meters out from another in small stable lot, below cabin of Amos Daniel (colored), on Monona plan- 
tation, run by J. A. Turpin. It is 200 meters below the old Monona Ldg., now obsolete, 40 meters back 
of levee, and 150 meters above road running back to New Quarters Lake, past Mr. Turpin's house. It 
is 840 meters below where levee crosses L' Argent Bayou. Rod was held on S. edge of hole in stone, it 
being highest part of stone. Stone is about 1 foot above ground. 

T. B. M. 104. — Near U Argent, Tensas Parish, La.; top of 30d boat spike driven vertically into 
bench cut on S. root of a 5-foot cottonwood tree, standing on slope of £. bank of L' Argent Bayou, back 
of road back of levee. It is 118 meters toward the river and landing from L' Argent P. O., La. 

P. B. M. Fairchilds IsA&nd.—Fairchilds Island, Tensas Parish, La.; tile and, pipe on L. B. on upper 
half of Fairchilds Island, on Fairchilds Island plantation, property of Britton and Kuntz Bank, of 
Natchez, Miss. ; Shelly Baker, agent. It is about 300 meters above stone line 126, 75 meters back of top 
of L. B. of river, on line of lower face of a large gin and 2 meters SE. of comer of same. (Note 48, p. 130.) 

B. M. ^^. — Near Waterproof, Tensas Parish, La.; stone post in field on R. B. on Sunnybank planta- 
tion, 365 meters E. of main levee, 155 meters W. of an old levee. It is J^ mile below the lower end of 
the town of Waterproof, La. Stone stands 18 inches above the ground, but appears solid. There are 
three cisterns around stone; one W. of N., 16 meters; one W. of S., 38 meters; and one ENE., 32 meters. 
Jlod held on highest part of stone, which is the E. part of the letter S. 
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LXXI (C. & G. S.)- — Waterproofy Tensas Parish, La,; bottom of square cavity cut in top of marble 
post, 5 inches square and 2.5 feet long, buried in ground on left of and quite near the steps leading to 
the front entrance of Mr. A. P. Martin's residence at Waterproof, Tensas Parish, La. It is the lower 
residence on the street along the base of the levee, and is 250 meters below a lane leading back into the 
country past a church on its N. side and at upper edge of town of Waterproof, La. 

P. B. M. Melwood. — Near Goldman, Tensas Parish, La.; tile and pipe in the yard surrounding the 
old Melwood plantation house on R. B., owned by G. C. Goldman, and 700 meters back, along levee, 
from Goldman Ldg., La., 290 meters below square angle in levee where it turns N. to continue up river. 
It is in SE. or upstream comer of yard, 0.8 meter from either fence. (Note 48, p. 130.) 

T. B. M. 114 =T. B. M. 65a for H. W. Gauge No. 65.— Near Goldman, Tensas Parish, La.; top of 
levee B. M. pipe at junction of levees back of Goldman Ldg., La. Rod held on W. edge of pipe. 

P. B. M. Kempe Bend. — Near Goldman, Tensas Parish, La.; tile and pipe set in field, cleared in 
woods, on R. B., on property of G. C. Goldman, and known as Miller's ridge. It is about 2Ji miles 
above Goldmans Ldg., La., 800 meters above upper road crossing to levee to Kempes Ldg. It sets 
3 feet SW. of SW. comer of fence surrounding small cabin occupied by Isaac Kennedy (colored). It 
is 98 meters back of base of levee and 400 meters below junction of new loop with old levee. (Note 
48, p. 130.) 

T. B. M. 120. — Near Goldman, Tensas Parish, La.; top of 30d boat spike driven vertically into 
bench cut on SW. comer of a 6-foot triple cypress tree, standing 4}^ meters N. of P. B. M. Stackhouse. 

P. B. M. Stackhouse. — Near Goldman, Tensas Parish, La.; tile and pipe set on top of S. bank of a 
bayou, J^ meter W. of a wire fence, 4J^ meters S. of two large cypress trees, standing at the water's 
edge in bayou, blazed with triangles facing pipe. It is on property of Mr. Stackhouse, rented by Charles 
Miller (colored), who lives in the house on same bank of bayou, 64 meters back of pipe. It is 68 
meters back of inner base of levee, about 80 meters above prominent angle in the levee. It is on R. B . 
in upper part of Kempes Bend and 1 500 meters below the present Beelers Ldg. It is 2}^ miles below 
the plantation residence of Mr. Frank C. Curry on the Villa Clara plantation and former Beelers Ldg. 
(Note48, p. 130.) 

No. 297 or LXXIII (C. & G. S.). — In Tensas Parish, La., nesi Rodney, Jefferson Co., Miss.; bottom 
of square cavity in top of 5-inch square, 2.5 feet long marble poet buried in ground on the left of, and 
quite near, the steps leading to the front entrance of Mr. Frank C. Curry's residence on the Villa Clara 
plantation, Tensas Parish, La., at former Beelers Ldg. The characters U. S. B. M. 1881 are cut on top 
of post around the cavity. Poet stands about 8 inches above ground. 

B. M. ip. — In Tensas Parish, La.; between St. Joseph, La., and Rodney, Miss.; stone post, comers 
battered off, standing in back yard of Mr. Frank C. Curry's Villa Clara plantation residence. Rod 
held on highest point of stone, which is its NE. comer. 

B. M. ^p. — ^Near St. Joseph, Tensas Parish, La.; ^a,t stone and pipe on R. B. in field on land 
of George Wallace. It is 15 meters in front of base of new levee, on upper slope of ramp where road 
crosses levee. It is 360 meters above house of George Wallace. A large bam outside levee stands in 
field about 100 meters above the B. M. ; it is about 1 mile above the head of Rodney Island and 1^ miles 
below the lower St. Joseph Ldg. 

No. 291 (C. & G. S.). — Near St. Joseph, Tensas Parish, La.; center of head of copper bolt leaded 
horizontally in the N. face of brick chimney of gin house on Duck Pond plantation, owned by Capt. 
Robert Worrell. It is in fifth brick from NE. edge of the chimney, and in seventh course below the 
projecting course. The gin is about 2 000 meters below the town of St. Joseph, La., and 500 meters 
back from St. Joseph Lower Ldg. 

B. M. A (1892) == St. Joseph M. R. C. Gauge B. U.—St. Joseph, Tensas Parish, La.; top of head of 
large boat spike driven horizontally into W. side of large cotton wood tree .bearing high- water section 
of gauge and is 40.89 feet on gauge. This spike was set beside the old one in November, 1900, at same 
elevation, as old one was grown over. This is the lower one of eleven large cottonwoods nearly in a row 
along outside of spur levee. 

P. B. M. Worrell. — St. Joseph, Tensas Parish, La.; tile and pipe on R. B. on property of Capt. Robert 
Worrell, just back of and a little above lower St. Joseph Ldg., La. It is on inner slope of small spur 
levee, 145 meters above warehouse and gauge bulletin. It is IJ^ meters S. of fence crossing levee and 
leading back to Captain Worrell's residence. A blazed 30-inch pecan tree stands 5 meters N. of pipe on 
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inner slope of levee, a 4-foot blazed cottonwood stands at outer base of levee, 13 meters SE. of pipe, and 
is the upper one of eleven large cottonwoods nearly in a row along the outside of spur levee. Another 
blazed 4-foot cottonwood stands at the junction of fences 18 meters SW. of pipe. (Note 48, p. 130.) 

P. B. M. Woodland. — Near Rodney^ in Claihome Co., Miss., opposite St. Joseph, Tensas Parish, La.; 
tile and pipe on L. B. opposite a point about midway between the upper and lower St. Joseph Ldgs. 
On Woodland plantation about 250 meters below the house of Neal Bailey (colored). It is 2 feet outside 
of fence of small inclosure, 24 meters above a small cabin, 128 meters back of top of L. B. of river. A 
blazed 30-inch pecan tree stands E. of S., 32 meters, a blazed 30-inch pecan stands N. of W. 62.5 meters, 
and a blazed 14-inch honey locust tree stands S. 18.5 meters. (Note 48, p. 130.) 

T. B. M. 136. — 8l Joseph, Tensas Parish, La.; top of 30d boat spike driven vertically into bench 
cut on S. root of a 30-inch soft maple tree standing just back of the SW. comer of the old Masonic Hall in 
St. Joseph, La. 

P. B. M. St. Joseph. — St. Joseph, Tensas Parish^ La.; tile and pipe set in court-house square in 
lower end of town of St. Joseph, La. It is in outer middle half of square, 57 meters back of levee in line 
with a 36-inch gum tree and near door of old Masonic Hall. It is 10 meters from rear jsteps of Masonic 
Hall, and 2J^ meters from said gum tree. A 30-inch soft maple tree bearing T. B. M. 136 stands 10 meters 
SE. of pipe. (Note 48, p. 130.) 

No. 286. — Near St. Joseph, Tensas Parish, La.; center of hole (the copper bolt being gone) in center 
of face of fourth brick from NE. comer, twenty-third course from ground, of brick chimney of gin house 
on Panola plantation, owned by J. M. Gillespie. It is about 2 000 meters above the town of St. Joseph, 
La., and about 1 500 meters below where levee crosses Bayou Bruin. (Note 48, p. 130.) 

P. B. M. Bmin. — Near St. Joseph, Tensas Parish, La.; tile and pipe on R. B., set J^ meter S. of 
fence around garden on W. side of the Bruin Bayou store, 1.3 meters £. of the comer of fence on E. side 
of lane leading in a northwesterly direction to go to Bruin Island. It is 26 meters W. of Bruin Bayou 
store, run by Geary Neal, on Chetwind plantation. It is 118 meters W. of square angle in levee, 1 400 
meters back of Claggett Ldg. It is 61 meters NE. of NE. bank of Bayou Bruin, and 1 600 meters along 
levee above the Panola gin. (Note 48, p. 130.) • 

T. B. M. 141. — Near St. Joseph, Tensas Parish, La.; top of boat spike driven vertically into bench 
cut on SE. root of a 15-inch gum tree standing on N. slope of levee, 250 meters below junction of levees 
back of Claggett Ldg. 

P. B. M. Botany Bay. — Near St. Joseph, Tensas Parish, La.; tile and pipe set on top of N. bank of 
Catfish Bayou, on Botany Bay plantation, on R. B., owned by Mr. James Curry. It is 32 meters S., or 
downstream, from SE. comer of gin, and 34 meters W. of inner base of levee, 7 meters W. of gate leading 
into gin-house yard from ramp over levee of road leading to Bondurant Ldg. It is about 1 mile from 
river along road along S. side of Catfish Bayou. It is 1 meter NE. of jimction of wire fences. It is 
about E. of Mr. Curry's house, which stands on bank of Lake Bmin. (Note 48, p. 130.) 

P. B. M. Winter Quarters. — Near Hard Times Landing, Tensas Parish, La.; tile and pipe on Win- 
ter Quarters plantation on R. B., owned by J. M. G. Gillespie. It is about 2 miles NE. of Lake Bmin, 
and % mile back of bank of river, 1 mile above a prominent angle in levee, 1^ miles below junction 
of old and new levees. It is 8 meters back of base of levee, 3 meters S. of ditch, and 10 meters above 
center of road that runs back to plantation residence and store, same road crosses levee and mns straight 
out to river to a point }4 niile below end of levee and U. S. Light. (Note 48, p. 130. ) 

P. B. M. Hard Times. — Near Hard Times Landing, Tensas Parish, La.; tile and pipe set at inner 
base of small spur levee, and 3 meters SE. of another spur levee running along S. bank of Lake St. Joseph. 
It is 180 meters back of junction of levees back of Hard Times Ldg., La., on Hard Times plantation, 
owned by D. Morris. It is 35 meters back of cabin occupied by Nick Walker (colored), and about 30 
meters E. of the line of the Nutt plantation (line is not marked). (Note 48, p. 130.) 

T. B. M. 157. — Near Hard Times Landing, Tensas Parish, La.; top of a 20d boat spike driven verti- 
cally into bench cut on SE. root of a 2-foot sycamore tree standing 8 meters below old spur levee and 13 
meters above P. B. M. 272. Tree blazed with a triangle facing the pipe. 

No. 272 (C. & G. S.)— Near Hard Times Landing, Tensas Parish, La.; tile and pipe put in in 1892 
to replace old C. & G. S. P. B. M. 272 which was broken, the connection being by ordinary levels. 
It is on the Hard Times plantation, owned by D. Morris, 135 meters back of his residence, back of the 
old landing. It is 22 meters below the old spur levee leading back from the old landing to junction of 
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levees, on lower bank of Lake St. Joseph. It is at upper edge of a email clump of black locusts, 8 
meters toward river and 13 meters below a small cabin. A 2-foot sycamore tree stands NNW. 13 meters 
and bears a triangle blazed facing the pipe, and also bears T. B. M. 157. It is 380 meters E. of junction 
of levees back of Hard Times Ldg. The cap on the pipe is of the B. M. form which has a square in 
center with the letters U. S. B. M. around it. (Note 48, p. 130.) 

T. B. M. 161. — Near Hard Times Landing ^ Tensas Parish, La.; top of boat spike driven vertically into 
bench cut on outer or E. root of a 3-foot pecan tree, in woods, 23 meters back of base of levee, in upper 
half of a piece of woods from which the brush has been cleared away, and once used as a levee camp 
ground. Same tree bears levee B. M. or U. S. B. M. No. 133. A large square blaze is cut on levee side 
of tree. It is just 3 miles, measured along the levee, above junction of levees back of Hard Times Ldg. 

Levee B. M,. 133. — Near Hard Times Landing, Tensas Parish, La.; top of head of galvanized spike 
driven horizontally into levee face of a 3-foot pecan tree bearing T. B. M. 161. Copper plate beside 
spike gives elevation 101.34, which is feet above Cairo datum. 

P. B. M. Bland. — Near Point Pleasant, Tensas Parish, La.; tile and pipe set 1 meter outside of 
fence, at inner base of levee, and approximately on the plantation line between Buck Ridge and Lim- 
erick. The Buck Ridge place is owned by Lucien Bland, the Limerick is run by Harry R. Guthrie, 
agent. It is 120 meters below angle in the levee where it turns from WSW. to E., and on the lower side 
of the neck of land below Lake Palmyra, and about 2 miles NW. of Ship Bayou Ldg. (Note 48, p. 130.) 

T. B. M. 170. — Near Point Pleasant, Tensas Parish, La.; top of boat spike driven vertically into 
bench cut on SW. root of a lone 40-inch cotton wood tree standing 32 meters back or S. of inner base of 
levee on Limerick plantation, run by Harry R. Guthrie, agent. It is about Ji mile back from Lim- 
erick Ldg., on Lake Palmyra, and 50 meters W. of a cabin occupied by Neal Brooks (colored). 

P. B. M. McMillan. — Near Point Pleasant, Tensas Parish, La.; tile and pipe set in comer of cotton 
field on the Bum plantation, owned by Dr. McMillan. It is about 1 mile above the lower mouth of 
Lake Palmyra, and 135 meters back of bank of lake at Bum Ldg. It is 2 feet inside of fences, 4 meters 
back of base of levee, and 10 meters above or W. of center of road that crosses the levee and runs to 
plantation residence. (Note 48, p. 130.) . 

T. B. M. 175. — Near Ashiuood, Tensas Parish, La.; top of boat spike driven vertically into bench 
cut on the NE. root of a 3^-foot water oak tree on the property of Perkins estate, known as Somerset 
plantation. It is about }4 ^^^ back of Ash wood Ldg., La., store and post-office, which is on the bank 
of Lake Palmyra, and 170 meters back of the levee. The tree is the oak that is nearest the NW. comer 
of a large grove of inclosed oak trees, and is about 50 meters E. or toward river or lake, from the 
house of J. G. O'Kelly. It is 26 meters E. of P. B. M. Somerset. 

P. B. M. Somerset. — Near Ashiuood, Tensas Parish, La.; tile and pipe set on the Somerset planta- 
tion on R. B. of Lake Palmyra, 440 meters back of Ashwood Ldg. store and poet-office. La., and 190 
meters back of levee. It is in the NE. comer of lot surrounding the house of J. G. O'Kelly, and 3 feet 
from either fence. A large grove of inclosed oak trees lies between lot and levee. (Note 48, p. 130.) 

T. B. M. 176. — Near Ashiuood, Tensas Parish, La.; top of 20d boat spike driven vertically into 
bench cut on the E. root of a 30-inch gum tree standing in fence line at upper end of gate in front of 
cabin occupied by Joseph Handy (colored) on Somerset plantation, 20 meters back of inner base of 
levee, 40 meters above angle in same, and about 1 200 meters above Somerset or Ashwood Ldg. Tree 
bears a triangle blazed above B. M. 

T. B. M. 180. — Near King, Madison Parish, La.; top of boat spike driven vertically into bench cut 
on SE. root of 3-foot pecan tree, standing in field on Leona plantation, owned by H. C. Collins. It is 
directly back of Collins Ldg., and about 600 meters below New Carthage Ldg., 44 meters back of base of 
levee, and 9 meters back of fence that surrounds Collinses house. It is 10 meters W. of P. B. M. Leona; 
a blazed triangle is on tree over B. M. 

P. B. M. Leona. — Near King, Madison Parish, La.; tile and pipe set on property of H. C. Collins, 
and known as the Leona plantation, and is directly back of Collins Ldg. and 600 meters below New 
Carthage Ldg. It is in SW. comer of Collinses yard, 23^ feet from either fence, and 44 meters back of base 
of levee. A lone 3-foot pecan tree that bears T. B. M. 180 stands in field 10 meters W. or below B. M. 
(Note 48, p. 130.) 

T. B. M. 183. — Near King, Madison Parish, La.; top of a 30d boat spike driven vertically into bench 
cut on SE. root of a 3J^-foot pecan tree standing 12 meters back of base of levee, and on bank of Bayou 
Vidal. It is 70 meters above angle in levee, which is 1 500 meters above the prominent angle in levee 
opposite King P. 0., La. It is 110 meters above cabin, occupied by Joseph Gater (colored), on House 
plantation owned by Henry House. 
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P. B. M. Cfaelula. — ^Near Kingy Madison Parish^ La,; tile and pipe set 45 meters back or N. of center 
of levee, 5 meters above or E. of center of road which crosses levee on a very large ramp, 2J^ miles 
above King P. O., La., 2 miles below a point on the levee opposite the foot of Diamond Island. It is 
on the S. bank of a ditch, 10 meters SE. of a small bridge over this ditch. A 12-inch cotton wood stands 
SE. 5 meters, with a blazed triangle facing the pipe. It is at the edge of scattering timber, brush, and 
vines. It is 465 meters above where fence crosses levee at upper or E. side of a long field along SE. 
bank of Bayou Vidal, 622 meters above angle in levee, where it leaves Bayou Vidal, opposite cabin 
occupied by Link Courteney (colored). B. M. is on Chelula plantation owned by T. P. Kelly, of King 
P. 0., La. (Note 48, p. 130.) 

No. 232 (C. & G. S.). — In Madison Parish^ La.; between King and Griffin, center of head of copper 
bolt leaded hori7.ontally in the E. chimney of dwellinf^ house of O. Christmas, on Crystal Springs plan, 
tation, Madison Parish, La. The brick is the serond from the SE. edge of the chinmey, and is in the 
twelfth course from the ground. The house is 200 meters back from the base of the levee, and about 1 
mile back of the R. B. of river and about 5 miles below Warrenton, Miss., by river, and 3 miles below 
present Bedford Ldg. by the levee. 

T. B. M. 193.— Near Griffin, Madison Parish, La.; top of boat spike driven vertically into bench 
cut on SW. root of a 30-inch pecan tree standing 4 meters N. of P. B. M. GriflSn. 

P. B. M. Griffin.- Near Griffin, Madison Parish, La., is tile and pipe set in field on property of 
Muench <& Sons, ^4 mile back of L. B. of river, about 1 mile below the present Bedford Ldg. along the 
levee. It is 755 meters in a S. westerly direction and along levee from a right angle in same. It is 21 
meters back or N. of base of levee at another angle in same. It is 4 meters S. of blazed 30-inch pecan 
tree bearing T. B. M. 193, and 86 meters E. of another 30-inch pecan tree that stands at base of levee. 
It is near former B. M.^J^ which could not be found. It is about J^ mile S. of Griffin P. O. and Bed- 
ford store. (Note 48, p. 130.) 

T. B. M. 194. — Near Griffin, Madison Parish, La.; top of boat spike driven vertically into bench 
cut on SE. root of a lone 30-inch pecan tree standing in field near right angle in levee on property of 
Muench & Sons and 320 meters back of L. B. of river, y^ meter below Bedford Ldg. Tree is 3 meters 
N. of one levee, and 50 meters SW. of the other. Tree has triangle blazed on it over the B. M. It 
is 1^ mile SE. of Griflin P. 0., La., or Bedford store. 

T. B. M. 197. — Near Griffin, Madison Parish, La.; top of boat spike driven vertically into top of 3-foot 
Cottonwood stump standing at back edge of barrow pit, 20 meters back of base of levee, at angle at junc- 
tion with old levee. Spike is near levee edge of stump. It is 2 miles above Bedford Landing and 3 
miles below P. B. M. Martin along new levee. 

P. B. M. Martin.— Near Delta, Madison Parish, La.; tile and pipe set on R. B. on property of Ann 
Martin, about 3 000 meters below Grante Canal, in Delta, La. It stands J^ meter S. of cabin occupied 
by Jack Miller, and 5 meters N. of comer gallery, and about 20 meters N. of new levee (now under 
construction), and 78 meters W. of old levee, and about 150 meters above house of Ann Martin. It stands 
between 2 young peach trees, and 14 meters N. of a 12-inch pecan tree. It is about 200 meters above 
H. W. gauge 75. (Note 48, p. 130.) 

Range stone for SW. Base. — At Delta, Madison Parish, La.; a stone post 6 inches square and 3^^ 
feet long. It has J^-inch copper bolt with a cross on it in center for B. M. It is 85.12 feet from 
SW. Base in prolongation of the line NE. Base— ^W. Base. It bears the characters U. S. C. S. and 
1878 on it. 

SW. Ba8e=B. M. * 5^. — At Delta, Madison Parish, La.; a limestone monument 4 feet long, dressed to 
14 X 14 inches at top, with a J^-inch copper bolt with a cross on it in center of top. It marks the SW. 
end of the Delta Base line of the C. & G. S. and bears the characters U. S. C. S. and 1878 on it. It 
is at the SW. end of the town of Delta, La., and just a<;ross the V. S. and P. R. R. (and 10 meters from 
it), and in prolongation of the S. side of Main street. It is on the SE. side of the county road, or Main 
St. prolonged, and 390 meters below Grants Canal. Stone is 6 inches above ground. (See also App. 
8, Report for 1899, p. 636.) 

P. B. M. Delta. — At Delta, Madison Parish, La.; tile and pipe set in the yard surrounding the 
section house (No. 7) of the V. S. and P. R. R. in the town of Delta, La. It stands near NE. comer of 
house in line with front edge of gallery and 2 feet from corner of same. It is 62 meters below nearest 
comer of round house, 200 meters above Delta Point station, and 50 meters back of base of levee, and 
11 meters S. of main track of R. R. A 12-inch mulberry tree stands 4 meters NW- (Note 48, p. 130.) 
65286—09 10 
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NE. Base. — Near Deltay Madison Parish, La.; a limestone monument 4 feet long, dressed to 
14 X 14 inches at top with a J^-inch copper bolt with a cross on it in center of top. It marks the NE. 
end of the Delta Base line of the C. & G. S. and bears the characters U. S. C. S: and 1878 on it. It is on 
the point above Delta, directly in the line of Main street prolonged, and 80 meters SW. of R. R. incline. 
It is 6 inches underground. A 3-inch iron pipe 1 foot above ground, stands 5 feet N., an iron switch 
bar stands 5 feet W., as finders for the stone. The copper bolt has been somewhat battered, and the 
U. S. Engr. office at Vicksburg cut a small square on stone 0.01 meter N. of the bolt and used it for 
elevation. It is 0.5 millimeter higher than top of bolt. (See also App. 8, Report for 1899, p. 636.) 

P. B. M. B.- Near Vicksburg , Warren Co., Miss.; the intersection of a cross in the end of a copper 
bolt leaded horizontally into N. end of the brick pumping station of the Vicksburg, Miss., water works. 
The building is on L. B. of river, under the hill, and about 1.6 kilometers S. of the city limits of Vicks- 
burg. The bolt is in the first course above the water table and in the third brick from the NW. comer 
of the building. (See also App. 8, Report for 1899, p. 636.) 

M. R. C. ^*p. — At Kleinston, Warren Co., Miss.; copper bolt in marking stone, standing in open 
ground at Kleinston, below Vicksburg, Miss. It is 30 meters E. of incline to Delta transfer boat. It 
is between E. and W. road on N., and an old broken levee on S., extending back to high ground. It is 

I 566 meters above Refuge Oil mill, 1 000 meters above Waterworks, and 1 178 meters below compress. 
It is nearly W. of R. R. bridge where P. B. M, Pelican is situated. It has three pieces of R. R. rail 
around it for protection. (See also App. 8, Report for 1899, p. 637.) 

P. B. M. Pelicar. — At Kleinston, Warren Co., Miss.; top of copper bolt leaded vertically into top 
surface of eighth cop og stone from the top of the S. wing of the W. abutment of the plate girder bridge 
of the A. & V. R. R. over street or main road from furniture factory to Kleinston. This bridge is on the 
curve about midway between the Y. & M. V. R. R. and the Yazoo Oanal. It is the main route of all 
trains from the A. dc V. R. R. depot to the incline of the Mississippi and Louisiana transfer to Delta, La. 
This stone is about on the level with the top surface of the bearing stone which carries the plate girders 
of this bridge. The bolt is in the middle of the stone E. and W., being 0.34 meter from each edge E. 
and W., and 0.10 meter N. of its S. edge. Bolt has the letters U. S. P. B. M. cut in stone around it. 
The B. M. is named for the big transfer boat of the Mississippi and Louisiana Transfer Company, plying 
between Kleinston, Miss., and Delta, La. (Note 48, p. 130.) 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN AITKIN AND GRAND RAPIDS, MINN., 1002. 

[These descriptions are published in the Report of the Chief of Engineers for 1003, Supplement, pages 78 and 79, and are repub- 
lished here, only those changes being made which are necessary for indexing.] 

P. B. M. Court-house.— ^iiibin, Aitkin Co., Minn. (See App. 8, Report for 1899, p. 785.) 

P. B. M. ^^.— Aitkin, Aitkin Co., Minn. (See App. 8, Report for 1899, p. 785.) 

P. B. M. Lower Base. — Near Aitkin, Aitkin Co., Minn. (See App. 8, Report for 1899, p. 785.) 

B. M. 4 ».— Near Aitkin, Aitkin Co., Minn. Not described. 

P. B. M. Cut-off. — Tile and pipe, marked 1898, on right bank on N. side of Rice River Cut-off, 

II meters N. of cut-off, center of narrow strip of bank. Basswood, 22 inches diameter, N. 5 feet, blazed 
with a triangle. Cut-off is about 5 miles above Aitkin, Minn. 

U. S. E. B. M. 202. — A flat stone and iron pipe, established by St. Paul oflBice, in center of road, 
10 meters N. of gate to river and SW. of comer of house owned by Gasper Vallencourt, opposite to gate 
in front of house, about 4>^ miles above Aitkin, Minn. 

P. B. M. Biggar. — ^Tile and pipe, marked 1898, on E. side of State road, 1 meter from fence, 10 
meters S. of junction of private road at N. W. comer of Biggar Brothers' field, midway between two 
•ebn trees blazed with a triangle. P. B. M. is 125 meters from R. B. of river and 120 meters W. of 
Biggar's house, about 7 miles above Aitkin, Minn, 

P. B. M. Sutton.—Near Waldeck, Aitkin Co., Minn.; tile and pipe, marked 1898, 16 meters N. of 
NW. corner of Sutton's house, 1 meter W. of fence along E. side of State road, 6 meters E, of center of 
road, 28 meters from R. B. of river, 20 meters below gully on E. side of road, 10 miles above Aiikin, 
Minn. 

U. S. E. B. M. 209.— Near Waldeck, Aitkin Co., Minn.; flat stone and iron pipe 3 meters from R. B. 
of river, near middle of first bend below Waldeck post-office, 39 meters W. of Dan Smith's house, a 
small white frame; 9 meters E. of E. fence along State road near where road turns W. B. M. was 
established by St. Paul office. It is about 11 miles above Aitkin, Minn. 
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P. B. M. Waldeck.— TTaWedt, AUkin Co., Minn,; tile and pipe, marked 1898, 1 meter W. of E. 
fence along State road, on line with £. and W. fence 4 meters N. of Waldeck's house and post-office, 
30 meters NW. of house, 52 meters from R. B. of river, 12 miles above Aitkin. Minn. 

P. B. M. Fowlds. — Near Waldeck, Aitkin Co., Minn.; tile and pipe, marked 1898, 21 meters from 
R. B. of river, 66 meters NE. of Mrs. Bertha Fowlds's house, 8 meters SW. of State road, J^ meter E. of 
fence in front of Mrs. Fowlds's house, near angle in fence at junction of fences, 15.2 miles above Aitkin, 
Minn. 

P. B. M. Strand. — Near Waldeck, Aitkin Co., Minn,; tile and pipe, marked 1898, 1 meter from 
fence, 3 meters from center State road, 4 meters above angle in fence at end of lane running E. from 
in front of Strand's house, 14 meters from R. B. of river, 380 meters below James White's house, 700 
meters E. of Nelson Strand's house; 30-inch elm SW. 27.7 meters, blazed with a triangle; about 17.5 
miles above Aitkin, Minn. 

P. B. M. Carlson. — Near Portage, Aitkin Co., Minn.; tile and pipe, marked 1898, on E. side of 
State road, 49 meters from R. B., on high sand point at lower edge of balsam thicket, 125 meters below 
three log houses on R. B. Carlson Hendricks and Toby Carlson live on opposite side of river; about 
20 miles above Aitkin, Minn. 

P. B. M. School. — ^Near Portage, Aitkin Co., Minn.; tile and pipe, marked 1898, lower edge of 
small poplars 400 meters from R. B. of river, 14 meters N. of State road, 40 meters above schoolhouse 
No. 21, 290 meters N. of Fred Anderson's house; about 23 miles above Aitkin, Minn. 

P. B. M. Pat. — Near Portage, Aitkin Co., Minn.; tile and pipe, marked 1898, 7 meters from R. B. 
of river and 5 meters from State road, at log landing belonging to Pat Sanders, 1 mile above Pat San- 
ders's house, and 26.5 miles above Aitkin, Minn.; 24-inch elm E. 15 feet, 10-inch elm S. 7 feet; both 
blazed with a triangle facing P. B. M. 

P. B. M. Sandy. — ^Near lAbby, Aitkin Co., Minn.; tile and pipe, marked 1898, 8 meters from R. B. 
of river opposite the mouth of Sandy River; 6-inch balm of Gilead 2 meters SE., 15-inch basswood 2.8 
meters S., 10-inch basswood 2.4 meters NW., 18-inch basswood 2 meters N., 8-inch box elder 4.5 meters 
NE.; all blazed with a triangle facing P. B. M. 

P. B. M. Big Lagoon. — Near Lihby, Aitkin Co., Minn.; a triangulation station tile and pipe, marked 
1898, 5 meters E. of State road, on top of R. B. of creek draining swamp, 20 meters below center of 
bridge across creek, 60 meters above junction of State and Doray's roads, 120 meters from R. B. of what 
is known as Big Lagoon; 8-inch spruce 3 meters' NE., blazed with a triangle; about 30.3 miles above 
Aitkin, Minn. 

P. B. M. Midway. — Near lAbby, Aitkin Co., Minn.; tile and pipe, marked 1898, on top of knoll 
covered with bowlders, 30 meters from R. B. of river, 179.9 meters from State road, 60 meters above 
mouth of creek, 1 300 meters below what is known as high bank on the river; high country on opposite 
side of river; 33.8 miles above Aitkin, Minn. 

P. B. M. Wells. — Near lAbby, Aitkin Co., Minn.; tile and pipe, marked 1898, on property of E. B. 
Wells, 10 meters from R. B. of river, 1 meter N. and 1 meter E. of NE. comer of Mr. Wells's house, 
which is Verdon post-office; it is 1^^ meters SE. of 20-inch pine stump, 3 feet high, near corner of house; 
36.3 miles abovfe Aitkin, Minn. 

P. B. M. Stone. — Near Mississippi, Itasca Co., Minn.; tile and pipe, marked 1898, 3 meters from 
R. B. of river, in edge of meadow; 196 meters above Frank Stone's abandoned house, which is 30 
meters above mouth of creek; 125 meters E. of State road; 20-inch white oak S. 21 meters blazed with 
a triangle; 39 miles above Aitkin, Minn. Old abandoned house of Frank Stone torn down and new one 
erected 30 meters W. since P. B. M. was set. 

P. B. M. Le Moon.— Near Mississippi, Itasca Co., Minn.; tile and pipe, marked 1898, 2 meters 
from top of R. B. lagoon, 4 meters E. of fence line around John Le Moon's house; State road is between 
fence and P. B. M.; 15 meters above Le Mcwn's house; about 41.5 miles above Aitkin, Minn 

P. B. M. Tiessen. — Near Mississippi, Itasca Co., Minn.; a triangulation station tile and pipe, 
marked 1898, between State road and R. B. of river, 12 meters from former and 20 meters from latter; 
402 meters below John Tiessen's house, 100 meters below a cedar-pole bridge across ravine; charred 
stumps blazed, N. 22 feet, E. 6.8 feet, SE. 8.5 feet, W. 11.5 feet; about 45 miles above Aitkin, Minn. 

P. B. M. Vicinity. — Near Mississippi, Itasca Co., Minn.; tile and pipe, marked 1898, 4 meters 
from top of bank of old lagoon, in vicinity of county line between Aitkin and Itasca counties; 5-inch 
oak NE. 25 feet, 9-inch oak N. 42. feet, 12-inch oak N. 60 feet; all blazed with triangles facing P. B. 
M.; 47.5 miles above Aitkin, Minn. 
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P.B.M. Shep. — ^Near Mississippi^ Itasca Co. ^ Minn.; a triangulation station tile and pipe, marked 
1898, 1^ miles below Split Hand Creek, 5 meters from R. B. of river, on high bank 24 meters from 
State road; white pine stumps, 40-inch diameter E. 18 feet, 30-inch diameter N. 18 feet, 24-inch diame- 
ter W. 15 feet; all blazed with triangles facing P. B. M.; about 50 miles above Aitkin, Minn. 

P.B.M. Split Hand. — Near Vema, Itasca Co., Minn.; a triangulation station tile and pipe, marked 
1898, about 1 090 meters above Split Hand Creek, 800 meters above John Erwin's house, 6 meters from 
top of high bank, 105 meters above R. B. of river where high bank ends, 40 meters from road; about 
52 miles above Aitkin, Minn. 

P. B. M. Hamilton. — Near Blackberry ^ Itasca Co.y Minn.; a triangulation station tile and pipe, 
marked 1898, 28 meters E. from road crossing State road and road from Little Cowhom Lake and Cow- 
horn Lagoon and Hamilton's ranch, 4 meters from crossroad; about 54 miles above Aitkin, Minn. 

P. B. M. Five Pines. — Near Blackberry, Itasca Co., Minn.; a triangulation station tile and pipe, 
marked- 1898, on knoll 45 meters from State road NE. and near cluster of five white pines 3^ mile above 
junction of State and Pokegama Lake roads, 375 meters above Edward Heinke's house; 13 meters N. 
of comer of fence; 30-inch white pine W. 21 feet, 30-inch white pine S. 35 feet, blazed with a triangle 
facing P. B. M.; about 57 miles above Aitkin, Minn. 

P. B. M. Strawberry. — Near Blackberry, Itasca Co., Minn.; a triangulation station tile and pipe, 
marked 1898, on knoll 150 meters from R. B. of river, ^ mile E. of hill that Porcupine Triangulation 
Station is on, and about the same distance S. of Phil Zwick's house, about opposite B. M. Blackberry. 

Porcupine Triangulation Station. — Near Blackberry, Itasca Co., Minn.; tile and pipe, marked 1898, 
14-foot station over mark which is on high ridge 1 mile from river, R. B.; a large pond lies at foot of 
hill on upper side and another on lower side; two tall dead snags 60 meters SW. 

Zwick Triangulation Station. — Near Blackberry, Itasca Co., Minn.; tile and pipe, marked 1898, near 
E. end of high ridge about 400 meters from R. B, of river, ^ mile above B. M. Blackberry, which is on 
L. B., 400 meters NW. of Phil Zwick's house. 

T. B. M. 229, —Blackberry, Minn. (See App. 3, Report for 1903, p. 597.) 

T. B. M. 230.— Blackberry, Minn. (See App, 3, Report for 1903, p. 597.) 

B. M. Blackberry.— A tile and pipe 103^ meters N. of center of track of Eastern Railway of Min- 
nesota, 71 meters E. of milepost 105, about 70 meters W-. of road crossing, and about 80 meters W. of 
Blackberry y Minn., schoolhouse. A blazed white pine tree stands 1 meter N. of N. right of way fence 
about 11 meters E. of the pipe. 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN ST. CLOUD, MINN., AND WATERTOWN, 

8. DAK., 1904. 

P. B. M. H\—St. Cloud, Stearns Co., Minn. (See App. 8, Report for 1898, p. 779.) In 1904 the 
pipe was dug up, to reach the mark, and replaced with changed elevation. 

P. B. M. ^l^—East St. Cloud, Steams Co., Minn. (See App. 8, Report for 1898, p. 779.) In 1904 
access to the underground mark was had through the pipe and the cap replaced as before. 

P. B. M. St. Cloud.-^^ Cloud, Steams Co., Minn. (See App. 8, Report for 1898, p. 780.) In 
1904 the face of the bolt was badly injured, but the setting was undisturbed. 

Hydrant 1. — East St. Cloud, Steams Co., Minn., on the NE. comer of Fifteenth street and Seventh 
avenue, 125 meters from the river and 100 meters above the lower wagon bridge. (Note 6, p. 127.) 

Hydrant 2.— St. Cloud, Steams Co., Minn., on the NE. comer of Fifth avenue and Third street 
W. of the river. (Note 6, p. 127.) * 

Hydrant S.—St. Cloud, Steams Co., Minn., on the NE. comer of Fifth avenue and Fourth street S.; 
W. of the river. (Note 6, p. 127.) 

Hydrant 4. — St. Cloud, Steams Co., Minn., on the NE. corner of Sixth avenue and Second street S.; 
W. of the river. (Note 6, p. 127.) 

A. — St. Cloud, Steams Co., Minn., at the comer of Fifth avenue and the Great Northem Ry., 1 block 
W. of the river; in the brick wall of the Carter Building, on the side facing Fifth avenue; two bricks S. of 
the NE. comer, and two bricks above the stone foundation; 1.3 meters above the sidewalk. (Note 1, 
p. 126.) 

B. — St. Cloud, Steams Co., Minn., about 1 mile W. of the river; in the granite wall of the Great 
Northem Ry. passenger station; 0.3 meter N. of the SE. corner; 30 meters S. of the main track, and 1 
meter above the platform. (Note 4, p. 127.) 
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C. — 4.2 kilometers W. of St. Clcmd, Steams Co., Minn.^ on the Fergus Falls division of the Great 
Northern Ry., at the first grade crossing E. of the Sauk River; 15 meters N. of the railway track, at 
the right-of-way fence; 1 meter E. of a road running N. and S. (Note 2, p. 126.) 

D. — 4.8 kilometers W. of St. Cloud, Steams Co., Minn., on the Fergus Falls division of the Great 
Northern Ry.; on the right or east bank of the Sauk River; 13 meters from the river, and 2 meters 
above it; 55 meters S. of the railway track, and 2 meters below it; upon the highest point of a mass of red 
granite. (Note 4, p. 127.) 

E. — 300 meters W. ol St. Joseph, Steams Co., Minn., on the Great Northern Ry.; 18 meters S. of 
the railway track, in the NE. comer of the wood lot belonging to Mrs. Loso; 1 meter from the fences, 
and 2 meters above the track. Trees were blazed, located as follows: 6-inch oak, SSW., 9.1 meters; 
7-inch oak, W. by S., 7.3 meters; 8-inch oak, S., 5.2 meters. (Note 3, p. 126, except it was lettered by 
mistake U. S. S. W.) 

F. — CollegevUle, Steams Co., Minn., on a frame building belonging to St. Johns University, and 
used as express and ticket office; in the E. (granite) foundation wall, 30 meters S. of railway track:, 17 
meters W. of road to the University; 3 meters from the NE. corner, and 3^ meter above ground. (Note 4, 
p. 127.) 

G. — CollegevUle, Steams Co., Minn., 55 meters E. of house belonging to Henry Broker, and 80 
meters NE. of a building used as an express and ticket office; 37 meters £. of road to St. Johns Univer- 
sity; 20 meters N. of the Great Northern Ry. track, at the right-of-way fence. (Note 3, p. 126.) 

H. — 3.3 kilometers E. of Avon, Steams Co., Minn., on the eastern edge of Kepper Lake, on culvert 
17 (red sandstone) on the Great Northern Ry.; on the E. side of the culvert, on the upper face of the 
second stone from the top; 4.1 meters N. of the center of the railway track, and 0.9 meter below the top 
of the rail. (Note 5, p. 127.) 

I. — Avon^ Steams Co., Minn., upon the foundation (red sandstone) of the Great Northern Ry. 
water tank, 65 meters E. of Fourth street and 3 meters N. of the main track; upon the top stone of the 
W. pier, nearest the track; on the SW. comer of the stone, about 0.7 meter above the ballast. (Note 5, 
p. 127.) There is a similar cut in the SE. comer of the stone, not lettered, which is not the B. M. 

J. — Avon, Steams Co., Minn., on the NE. comer of Fourth street and Pembina avenue, on Great 
Northern Ry. property; 7 meters E. of center of Fourth street and 10 meters N. of the center of Pembina 
avenue; 18 meters N. of Avon Hotel, and 42 meters S. of the main railway track. (Note 3, p. 126.) 

K. — 1.4 kilometers E. of Albany, Steams Co., Minn., on the Great Northern Ry.; at the. cross 
roads, at the comer of a wood lot belonging to Joseph Lehner; at a grade crossing, 23 meters N. of the 
railway track, }/i meter outside the right-of-way fence; 22 meters W. of the center of the road crossing 
the track, and 10 meters S. of the center of the road parallel to the track, and ^ meter outside of the 
Wipod-lot fence. (Note 2, p. 126.) 

L. — Albany, Steams Co., Minn., in the Kraker Building, on the NW. comer of Fourth and Railroad 
streets, 64 meters N. of the main railway track; in the dressed upper surface of the granite foundation 
wall, under the N. side of the show window facing on Fourth street; 4.4 meters N. of the front edge of 
the sidewalk on Railroad street, 1.9 meters W. of the front edge of the sidewalk on Fourth street, and 8 
centimeters above the sidewalk; 6 centimeters S. of a granite pillar, 7 centimeters from the outer edge 
of the foundation, and 3.2 meters N. of the front comer of the building. (Note 4, p. 127.) 

Hydrant 5. — Albany, Steams Co., Minn., at the comer of Fourth and Railroad streets, in front of 
the Kraker Building. (Note 6, p. 127.) 

M. — Freeport, Steams Co., Minn., in the school building (of yellow brick) on Micklisch avenue, 
200 meters E. of the railway depot; in the E. end of the granite sill at the front door; in the upper sur- 
face, 30 centimeters above the foundation wall, 4.5 centimeters from the E. side of the doorway, 3.5 
centimeters from the front edge of the sill. (Note 4, p. 127.) 

N. — Freej>ort, Steams Co., Minn., on Micklisch avenue, 50 meters W. of the railway depot; in the 
foundation of the town water tank, a tower of steel, about 40 meters high; in the NW. portion of the 
upper surface of the NW. pier, in red sandstone, 30 centimeters above the ground, and facing the street! 
(Note 1, p. 126.) 

Hydrant 6. — Freeport, Steams Co., Minn., on the NW. comer of Micklisch avenue and Main street, 
in front of the Central Hotel; 40 meters N. of the main railway track. (Note 6, p. 127.) 

0. — ^2.9 kilometers E. of Melrose, Steams Co., Minn., in a sandstone culvert on the Great Northern 
Ry.; 400 meters W. of Sauk River; 2 meters N. of center of the track, 1 meter below the top of the rail, 
and 1.3 meters above the ground; 0.09 meter W. of the E. edge of the W. abutment. (Note 5, p. 127.) 
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P. — Melrose, Steams Co., Minn., on Second street S., between Fifth and Sixth avenues £., 200 meters 
E. of the railway depot, 100 meters E. of the Cathedral and opposite a yellow brick house; at the right-of- 
way fence, 23 meters S. of the railway and 20 meters N. of traveled street. (Note 3, p. 126.) 

City 1. — Melrose, Steams Co., Minn., at the NE. corner of St. Bonifacius Cathedral, on the SW. comer 
of Second street S. and Fifth avenue E.; the smooth, rounded, conical top of a granite post at the foot 
and NE. comer of the stairs leading to the N. entrance, being the most northern of six similar posts, 
about 1 meter in height, standing in a N. and S. line and forming a part of the masonry steps. 

City 2. — Melrose, Steams Co., Minn., at theNE. corner of the Bank of Melrose building, on the corner 
of Main street and Fifth avenue E.; the top of the granite sill. 

Q. — Melrose, Steams Co., Minn., on the SE. comer of Riverside avenue and Third avenue W., 70 
meters N. of the railway, at the NW. comer of Dederich subdivision, and the land of H. Dederich; on 
street lines. The N. and S. quarter-section line through sec. 34, T. 126, R. 33, runs through center of the 
street W. of the B.. M. (Note 3, p. 126.) 

City 3. — Melrose, Steams Co., Minn.; the center of the front-door sill (stone) of the City Hall. 

City 4. — Melrose, Steams Co., Minn.; the top of the rail at Third avenue, at the N. and S. quarter- 
section line through sec. 34, T. 126, R. 33. 

R. — 3.7 kilometers W. of Melrose, Steams Co., Minn., on the Great Northern Ry. bridge over 
Sauk River; 55 meters W. of the highway, near a large steel highway bridge; 3.3 meters S. of the center 
of the track, 0.4 meter below the top of the rail, 0.2 meter E. of the W. edge of the E. abutment (red 
sandstone), 2.7 meters from the ground. (Note 5, p. 127.) 

S. — 3.5 kilometers E. of Saiik Center, Steams Co., Minn., on the Great Northern Ry., at a grade 
crossing, 22 meters N. of the track, 10 meters E. of traveled road; at the comer of the highway line, the' 
right-of-way fence, and scrub-oak land belonging to Nels Anderson and Albert Hatch. (Note 2, p. 126.) 

T. — SavJc Center, Steams Co., Minn., in the E. end of the Great Northern Ry. depot (yellow brick); 
4.5 meters N. of the SE. comer of depot, and 10 meters N. of the center of the main track; 0.12 meter 
S. of the N. end of the red sandstone window sill, 0.075 meter from the upper and the lower edges of the 
sill, in the center of the face of the sill; 1.3 meters above the level of the rail. (Note 4, p. 127.) 

U. — Sauk Center, Steams Co., Minn., on the S. side of Railroad avenue, 75 meters S. of the main 
track, opposite a point 100 meters W. of the Great Northem Ry. depot; in the NE. comer of the lot of 
Joseph Parker, 20 meters E. of his house, 2 meters S. of an 8-inch box-elder tree. (Note 3,' p. 126.) 

Hydrant 7. — Sauk Center, Steams Co., Minn., at the comer of Fifth and Maple streets. (Note 6, 
p. 127.) 

Hydrant S.—SauJ: Center, Steams Co., Minn., at the comer of Fifth and Elm streets. (Note 6, 
p. 127.) 

Hydrant 9. — Sauk Center, Steams Co., Minn., at the comer of Sixth and Getty streets. (Note 6, 
p. 127.) 

V. — 4.2 kilometers E. of West Union, Todd Co., Minn., at a grade crossing, 300 meters W. of Sauk 
River; 22 meters S. of the railway; in the NW. corner of the pasture belonging to Charles Calkins, at the 
comer of the right-of-way fence and the highway fence; 12 meters E. of traveled road. (Note 3, p. 126.) 

W. — West Union, Todd Co., Minn., 54 meters S. of the railway track and 50 meters W. of the station; 
at the NE. comer of the pasture belonging to Ed. Craig; 20 meters W. of main street, and 10 meters N. 
of a frame store. (Note 3, p. 126.) 

X. — West Union, Todd Co., Minn., in the most eastem of three brick piers in the grain elevator of 
Lee and Gingery, 14 meters S. of the railway track, 5 meters W. of the E. end of the building; 1.17 meter 
from the gix)und and 0.32 meter W. of the E. side of pier; the center of a diagonal cross on a copper bolt 
leaded into the N. face of the pier. 

Y.— 0.6 kilometer W. of West Union, Todd Co., Minn., 35 meters N. of the railway track, 70 
meters W. of the grade crossing, at the right-of-way fence, which is the highway line for the E. and W. 
road. (Note 2, p. 126, the post set in hard clay.) 

Z. — 3.4 kilometers E. of Osdkis, Douglas Co., Minn., at a grade crossing; 20 meters W. of the track 
of the Great Northem Ry. and 8 meters S. of the traveled road; at the comer of the right-of-way fence, 
the highway line and the land of E. Bjerkus. (Note 2, p. 126.) 

Aj.— 3 miles S. of Osakis, Douglas Co., Minn., in sec. 7, T. 127, R. 35; in the E. (granite) wall of 
the bam of 0. A. Marthaler; 1.8 meters S. of the doorway, 2 meters N. of the S. end of the wall, and 1.1 
meters above ground. (Note 4, p. 127.) 
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Osakis Triangulation Station. — ^3 miles 8. of the town of Osakis, Douglas Co., Minn.^ near the 
center of sec. 7, T. 127, R. 35, on the land owned by C. A. Marthaler, nearly J^ mile E. of his house, on 
a hill on the N. side of a wheat field. (Note 7, p. 127.) 

Bj. — Osakis J Douglas Co., Minn., 50 meters E. of the station, 3 meters S. of the track, on the E. 
pier (sandstone) of the two next to the track, under the Great Northern Ry. water tank; 0.05 meter SW. 
of the NE. comer of the pier, at the level of the ground, being on the second stone from the top. (Note 
5, p. 127.) 

Cj. — Osakis y Douglas Co., Minn., 120 meters W. of the station and 70 meters S. of the Great Northern 
Ry. track; in the top surface of the granite sill at the NW. corner of Metcalf*s saloon, on the SE. comer 
of Main and Second streets; 2.3 meters from the W. edge of the walk, 0.28 meter S. of the brick corner 
post, 0.1 meter E. of the front edge of the sill, 0.08 meter above the level of the sidewalk. (Note 4, p. 127.) 

Dj. — Osakis, Douglas Co., Minn., in the building of the Osakis Milling Co., on the NW. comer of 
Second street and the Great Northern Ry.; in the brickwork of the S. wall of the mill, 4.55 meters W. 
of the E. end of the building, 0.3 meter W. of the street line, which runs through the mill, 3.8 meters 
E. of the main doorway, 1 meter above the ground. (Note 1, p. 126.) 

Ej. — 2.4 kilometers W. of Osakis, Douglas Co., Minn., 3 meters N. of the Great Northem Ry. track, 
on the E. pier (sandstone) supporting the overhead highway bridge; 6 meters below the highway, 0.6 
meter below the level of the rail, 0.07 meter SW. of the NE. comer of the pier, at the level of the 
ground. (Note 5, p. 127.) 

Fj. — 1.8 kilometers E. of Nelson, Douglas Co., Minn., 22 meters S. of the Great Northem Ry. 
track, at a grade crossing; at the highway line adjoining land owned by A. D. Hanson; 3 meters N. of 
the right-of-way fence and 10 meters E. of traveled road; 1 meter above the level of the rail. (Note 
2, p. 126.) 

G,. — Nelson, Douglas Co., Minn., 60 meters E. of the railway station, 24 meters N. of the Great 
Northem Ry. track, 9 meters E. of the center of Nelson street, at the intersection of the street line, 
the right-of-way fence, and the SW. comer of the land of S. J. Miller, 50 meters SW. of his house. 
(Note 3, p. 126; set in hard clay.) 

Hi. — 1.8 kilometers E. of Alexandria, Douglas Co., Minn., at a grade crossing; 20 meters S. of the 
Great Northem Ry. track, at the intersection of the W. highway line, the railway fence, and the NE. 
comer of the land of the Great Northem Ry. leased by Capt. Schaefer, and used as a pasture. (Note 
2, p. 126; set in hard clay.) 

Alexandria Triangulation Station. — ^About \% miles E.of Alexandria, Douglas Co., Minn., in the 
NE. >i of SE. li of sec. 20, T. 128 N., R. 37 W., on land owned by A. J. Thompson, on wooded land on 
a ridge, 133 paces S. of his house, about 1 600 feet S. of Sixth street extended; 30 meters W. of the N. 
and S. road. (Note 7, p. 127.) 

Alexandria Reference Mark. — ^About 36 meters NE. of Alexandria Triangulation Station, at the 
highway line, 8 meters W. of N. and S. traveled road; the top of the nail in the top of a terra-cotta pipe 
filled and surrounded with concrete. 

Ij. — Alexandria, Douglas Co., Minn., 60 meters W. of the station and 70 meters E. of G street; in 
the E. pier (nearest the track of the Great Northem Ry.) under the water tank; 2.7 meters S. of the 
rail, 0.35 meter above the ground, 0.05 meter SW. of the NE. comer of the pier. (Note 5, p. 127.) 

Jj. — Alexandria, Douglas Co., Minn., 1 meter W. of the W. line of G street, 35 meters N. of Third 
avenue, 2 meters inside of the NE. comer of the lot of E. G. Erickson, owner of the Alexandria Boat 
Works, 165 meters S. of the Great Northem Ry. track; set in fine gravel. (Note 3, p. 126.) 

K,. — Alexandria, Douglas Co., Minn., in the top surface of the sandstone sill in front of the store 
of F. E. and Geo. Raiter, on the E. side of G street; 24 meters N. of the N. line of Sixth avenue, 2.3 
meters N. of the S. side of the building, which abuts on a yellow brick block; 3 meters S. of the cen- 
ter of the doorway, 0.08 meter from the outer edge of the sill, 0.07 meter above the level of the sidewalk. 
(Note 1, p. 126.) 

Alexandria Magnetic Station. — Alexandria, Douglas Co., Minn., in the school grounds, 20 meters 
W. of F street, 38 meters S. of Seventh street, 29 meters E. of the E. side of the school building; a 
shallow square between the letters U. and S. on the top of a marble post, projecting 4 inches above the 
ground, marked by a cross and the letters U. S. G. <& G. S. The surface is fast being chipped away by 
school children. 
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Lj. — Alexanctriaf Douglas Co., Minn.y about 30 meters W. of E street, in the SE. comer of the 
foundation wall (red sandstone) on the S. side of the county court-house; 0.18 meter W. of the comer, 
1.13 meters above the ground, 0.8 meter below the brickwork, in the second course from the top. 
(Note 4, p. 127.) 

City. — AUxandrioLt Douglas Co., Minn.; a deep scratch in the sandstone foundation of the county 
court-house; 0.38 meter below and 1.7 meters E. of B. M. L^. The elevation on the city datum was 
given as 53.28 feet. In this datum, which is about 25 years old, the level of Lake Agnes, N. of the 
city, was taken as zero. The several a<ljoining and connected lakes are at approximately the same 
level. 

Mj. — 4.5 kilometers E. of Oarfield, Douglas Co., Minn., 24 meters N. of the Great Northern Ry. 
track, at a grade crossing; at the intersection of the E. highway line, the right-of-way fence, and the 
SW. comer of the land of Peter Johnson; 8 meters E. of traveled road, 3.2 meters above the level of 
the rail; set in fine gravel and sand. (Note 2, p. 126.) 

Nj. — Garfield, Douglas Co., Minn., 45 meters S. of the Great Northern Ry. track, 28 meters W. of 
the depot, 12 meters W. of Main street prolonged; in the NE. corner of lot of Fred. Bartel, 15 meters 
N. of his house; set in hard clay. (Note 3, p. 126.) 

Oj. — 4.7 kilometers E. of Brandon, Douglas Co., Minn., on the W. pier of the overhead highway 
bridge, 0.2 meter SE. of the NW. comer of the pier; 2.2 meters S. of the rail, at the level of the ground, 
0.4 meter below the rail, and 8 meters below the highway. (Note 5, p. 127.) 

Pj. — ^3 kilometers E. of Brandon, Douglas Co., Minn., 3 meters N. of the main track of the (Jreat 
Northern Ry.; 700 meters E. of a grade crossing and 400 meters W. of an embankment through a small 
lake; upon the highest point of a flinty granite bowlder, about 1 meter square and 1.5 meters deep. 
(Note 5, p. 127.) 

Qj. — 2.5 kilometers E. of Brandon, Douglas Co., Minn., 20 meters N. of the Great Northern Ry. 
track, at a grade crossing; at the intersection of the W. highway line, the right-of-way fence, and the 
SE. comer of the land of Gunder Kylo, 1.2 meters above the level of the rail; set in hard clay. (Note 
2, p. 126.) 

Rj.— JSrorufon, Douglas Co., Minn., 10 meters E. of the station, 17 meters S. of the Great Northern 
Ry. track; at the intersection of the E. line of the main street, right-of-way fence, and the NW. comer 
of the lot of the Brandon Flouring Mills; 80 meters W. of the mill, at the level of the rail, and adjoin- 
ing the street; set in clay. (Note 3, p. 126.) 

Si. — EvansvULe, Douglas Co., Minn., in the section of the town called Johnson's First Addition, 
130 meters SW. of the railway station, in the NE. comer of the public school grounds; at the S. line of 
Second avenue, 35 meters W. of Railroad street. (Note 3, p. 126.) 

Tj. — Evansville, Douglas Co., Minn., 100 meters S. of the railway station, 15 meters E. of the E. 
line of Railroad street, in the N. wall (yellow brick) of the town hall; 1.5 meters E. of the NW. corner, 
1.8 meters above the ground. (Note 1, p. 126.) 

Vi.—Erdahl (Cork P. 0.), Orant Co., Minn., on the land of T. Tobiason, of Ashby, at the E. line 
of the main street, 58 meters S. of the railway, at a point 70 meters W. of the depot; 7 meters E. of the 
line of travel, 17 meters NE. of the frame store of A. J. Oxelgren, 24 meters S. of a grain elevator. 
(Note 2, p. 126.) 

Vj. — Thorsborg, Grant Co., Minn., Sanford Township, on NW. >i of sec. 13; 110 meters N. and 60 
meters W. of the railway station, at the SW. comer of a pasture belonging to Henry Lajord; at the 
NE. comer of the crossroads, 10 meters E. and 5 meters N. of the line of travel. (Note 2, p. 126.) 

Wj. — 4 kilometers E. of the station at Elbow Lake, Grant Co., Minn., on the Great Northern Ry.; 
1.8 kilometers E. of the crossing of the Minneapolis, St. Paul and Sault Ste. Marie Ry., 150 meters 
W. of a bridge over a slough, 300 meters E. of the NW. comer of a cultivated field belonging to Harold 
Thorsen, of Elbow Lake; at the right-of-way fence, 20 meters S. of the track; a copper bolt leaded 
into the center of the top surface of a block of red Kasota sandstone, 0.5 meter square and 0.7 meter 
long, set flush with the ground, marked U. S. B. M. 

Xj. — Elbow Lake, Grant Co., Minn., in the N. end of the S. doorsiU (sandstone) of the First 
National Bank building, 1.8 meters N. of the S. side of the building; 0.1 meter from the E. or front 
edge of the sill, 0.08 meter S. of the brickwork, 0.4 meter above the sidewalk, 0.6 meter N. of the 
center of the doorway. (Note 1, p. 126.) 
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Yj. — Elbow Lake, Orant Co.^ Minn., at the SE. comer of the Bank of Elbow Lake building, on 
the back or W. edge of the cornerstone (pink sandstone) under a stone porch pillar; the bottom of a 
horizontal niche, 13 millimeters square, in a broad sloping bevel, 0.06 meter N . of the SW. comer of 
the stone; 0.7 meter W. of the W. line of the main street, 0.4 meter above the sidewalk. 

Z,. — 1.3 kilometers S. of Elbow Lake, Grant Co., Minn., and 3.2 kilometers E. of station Elbow 
Lake on the Great Northern Ry ., 22 meters SW. of the crossing of the Great Northern and the Minneapolia, 
St. Paul and Sault Ste. Marie Rys.; 20 meters S. of the track of the former, and 14 meters W. of that 
of the latter, 2 meters S. of the corner of the right-of-way fences; in the NE. corner of the pasture 
belonging to John Warwick. (Note 2, p. 126.) 

Elbow Triangulation Station. — 2 miles E. and 1 J^ miles N . of the town of Elbow Lake, Grant Co., 
Minn., 10 meters W. of the N. and S. traveled road and 3.5 kilometers N. of the Great Northern Ry.; on 
grassy land on a hill on the E. side of sec. 3, T. 129, R. 42; on land owned by Niels Olson, living % mile 
N. on the NE. corner of the section. (Note 7, p. 127, the square hole being W. of the station point.) 

Aj. — 3 kilometers W. of the town of Elbow Lake, Grant Co., Minn., 45 meters S. of station Elbow 
Lake on the Great Northem Ry., in the NE. comer of the meadow belonging to Chas. Dahl, at the 
highway line, 15 meters S. of the traveled road where it turns N. to cross the track. (Note 11, p. 127.) 

Bj. — 3.5 kilometers E. of Hereford, Grant Co., Minn., 1.8 kilometers S. of the town of Wendell, 
25 meters N. of the Great Northem Ry. track; at the right-of-way fence, W. highway line, and SE. 
corner of the meadow belonging to Arthur Smith. (Note 2, p. 126.) 

Cj. — 4 kilometers W. of Hereford, Grant Co., Minn., 15 meters S. of the Great Northem Ry. track, 
780 meters W. of the grade crossing; at the right-of-way line, W. side of the private roadway crossing 
the track, and NW. comer of the cultivated field belonging to John Watry. (Note 2, p. 126.) 

Dj. — Tintah, Traverse Co., Minn., 65 meters S. and 75 meters E. of the railway station, 70 meters 
SE. of frame church building, and 75 meters S. of Hotel Tintah; at the E. line of the alley, and the 
NW. comer of the lot of Peter Putnam. (Note 3, p. 126.) 

E3. — Tintah, Traverse Co., Minn., 125 meters N. aud 40 meters E. of the Great Northem Ry. 
station, in the S. wall of the engine house of the Imperial Elevator Co.; 2 meters W. of the SE. comer 
of the building, 2.7 niters E. of the doorway, 1.2 meters above the ground, in yellow brick. (Note 

4, p. 127.) 

F,.— 3.2 kilometers N. of Tintah, Traverse Co., Minn., 18 meters E. of the Great Northem Ry. 
track, 0.5 kilometer S. of the crossing of the ''Soo" Line Ry.; at the E. highway line and the NW. 
comer of the pasture belonging to John Wilkie. (Note 3, p. 126.) 

Ga- — 0.8 kilometer W. of Yarmouth, Wilkin Co., Minn., and 4.5 kilometers S. of the town of Gamp- 
bell; 38 meters S. of the Great Northem Ry. track, at S. highway line and the NW. comer of the lot 
belonging to N. W. Ware, being 12 meters S. of the line of travel, 8 meters W. of the private road, 22 
meters NW. of the house of Mr. Ware; in a row of willow trees, 80 meters E. of a running stream. 
(Note 3, p. 126.) 

Hj. — 2.8 kilometers N. of the town of Tenney, Wilkin Co., Minn., 25 meters N. of the Great North- 
em Ry. track, at a grade crossing; at W. highway line, right-of-way line, and the SE. comer of the 
field belonging to F. W. Himgerford; 7 meters W. of the line of travel. (Note 2, p. 126.) 

I,, — Ckilds, Wilkin Co., Minn., 1.7 kilometers E. of Bois de Sioux River, which is the State line 
between Minnesota and North Dakota; 90 meters S. of the Great Northem Ry. track, 10 meters £. of 
the line of travel; at E. highway line, 3 meters N. of the SW. comer of the lot belonging tq D. D. Waite. 
(Note 3, p. 126.) 

A.— 1 kilometer N. of Faimiount, Richland Co., N. Dak., 12 meters E. of the Giicago, Milwaukee 
and St. Paul Ry., 37 meters S. of the Great Northem Ry.; at the right-of-way lines and the NW. comer 
of the cultivated field belonging to Rebecca E. Boetwick; 8 meters S. of the traveled highway, at the 

5. line of same. (Note 25, p. 128.) 

B.--6 kilometers N. of FairmourU, Richland Co., N. Dak., at the NW. comer of the NE. J^ of sec. 5, 
T. 130 N., R. 47 W., being 14 meters E. of the Chicago, Milwaukee and St. Paul Ry. track, and 13 
meters S. of the traveled road, on the right-of-way and highway lines. (Note 25, p. 128.) 

979 W.— Near Faxmumnt, Richland Co., N. Dak,, a U. S. Geological Survey B. M., described thus: 
*'T. 130 N., R. 48 W., sec. 1, NE. comer of; SW. comer of crossroads; iron poet stamped 979." The 
poet was found much disturbed and in an unstable condition. It was reset in cement at its old location. 
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971 W.— In Minnesota, near Fairmount, Richland Co., N. Dak., a U. S. Geological Survey B. M., 
described thus: "T. 130 N., R. 47 W., sec. 3, NE. comer of; iron post stamped 971." The post was 
found as described, at the NW. corner of the crossroads. 

969 W.~-In Minnesota, near Fairmountj Richland Co., N. Dak., a U. S. Geological Survey B. M., 
described thus: "T. 131 N., R. 47 W., sec. 10, SE. comer of; NW. comer of croesroadB; iron port 
stamped 969." 

Foss Triangulation Station. — 2.5 miles N. of Childs, Wilkin Co., Minn., almort at J^ comer of W. side 
of sec. 1, T. 130 N., R. 47 W., on land at the W. edge of wheat field rented by M. E. Foss, living ^ 
mile ESE. (Note 7, p. 127.) 

Foss Reference Mark. — Near Childs, Minn., at the SE. comer of NE. J^ sec. 2, on land owned by 
Ed. Joy; 20 meters W. of Foss Triangulation Station, on the opposite side of the highway. (Note 7, p. 127.) 

J3. — 8.5 kilometers N. and 1.6 kilometers W. of Childs, Wilkin Co., Minn., at the NE. comer of sec. 
27, T. 131 N., R. 47 W.; at the SW. comer of the crossroads, 2 meters S. of the S. highway line, on the 
W. highway Hne. (Note 25, p. 128.) 

G.—Fairmount, Richland Co., N. Dak., 100 meters E.of the Chicago, Milwaukee and St. Paul Ry. 
depot, at the front doorway of the store of R. W. Dougherty, 3.4 meters S. of S. street line; on the doorsill 
(sandstone), 0.4 meter S. of the front edge, 0.2 meter W. of the framing at the E. side of the doorway, 
0.1 meter above the sidewalk. (Note 1, p. 126.) 

D. — Favmumnt, Richland Co., N. Dak., at the Bank of Fairmount, 120 meters E. of the Chicago, 
Milwaukee and St. Paul Ry. depot; 3 meters N. of N. street line, 5 meters E. of the front doorway in 
the E. oblique face of the SE. comer stone (of pink sandstone); the lower surface of a recess, 0.1 meter 
N. of the SE. comer of the stone, 0.6 meter from the top of the stone, 0.1 meter from the bottom. 

E. — 1.1 kilometers N. of Blackmer, Richland Co., N. Dak., 20 meters W. of the Chicago, Milwaukee 
and St. Paul Ry. track, at the right-of-way fence and the NE. comer of the pasture belonging to D. E. 
Dibble; 400 meters S. of the slough, being near the center of the E. side of the SW. }4 o^ sec. 17, T. 
129 N., R. 47 W. (Note 25, p. 128.) 

F. — 2 kilometers S. of Blackmer, Richland Co., N. Dak., 16 meters E. of the Chicago, Milwaukee and 
St. Paul Ry. track, 4 meters W. of the right-of-way fence, 1.3 IrilometerB N. of the grade crossing; on a 
granite bowlder, 1.3 meters long, 0.8 meter wide, and 0.4 meter deep, set in the earth half its depth, 4 
meters SE. of a large bowlder. (Note 5, p. 127.) 

G. — 3.3 kilometers S. of Blackmer, Richland Co., N. Dak., at a grade crossing, 19 meters E. of the 
Chicago, Milwaukee and St. Paul Ry. track; at N. highway line, the right-of-way fence, and the SW. 
comer of the pastiure, 400 meters N. of the grade crossing of the N. and S. road. (Note 25, p. 128.) 

A. — White Rock, Roberts Co., S. Dak., 75 meters W. of the Chicago, Milwaukee and St. Paul Ry. 
depot, in the sandstone sill of the Globe building, on the N. side of Main street, 3.1 meters E. of the 
SW. comer of the building, 0.9 meter W. of the center of the front doorway, 0.15 meter N. of the front 
edge of the sill, 0.13 meter from the framing, and 0.15 meter above the sidewalk. (Note 5, p. 127.) 

B.—WhiU Rock, Roberts Co., S. Dak., 190 meters W. of the Chicago, Milwaukee and St. Paul Ry. 
depot, at the front doorway of the store of S. E. Oscarson, on the N. side of the main street, 8 meters 
E. of the SW. comer of the building; in the top surface of the sandstone sill, 1.2 meters W. of the center 
of the doorway, 0.15 meter N. of the front edge, 0.15 meter from framing, and 0.4 meter above sidewalk. 
(Note 1, p. 126.) 

C— White Rock, Roberts Co.,S. Dak., 80 meters S. of the depot, 1.6 meters W. of the W. rail of the side 
track, and 10 meters W. of the main track of the Chicago, Milwaukee and St. Paul Ry., in the granite 
foundation of the grain elevator of the Crown Elevator Co., in the sloping surface of the extreme NE. 
comer, 0.12 meter above the ground, 1 meter below the framing, 1.1 meters E. of the W. edge of the 
pier. (Note 5, p. 127.) 

Kg.— In Minnesota, 1.5 kilometers S.of White Rock, Roberts Co., S. Dak., on the S. side of sec. 10, 
T. 128 N., R. 47 W., near the SE. corner of the section; 19 meters E. of the Chicago, Milwaukee and 
St. Paul Ry. track, at the right-of-way fence, N. highway line, and the SW. comer of the pasture, 1.1 
meters above the level of the rails. (Note 2, p. 126.) 

La.— In Minnesota, 2.6 kilometers S. of White Rock, Roberts Co., S. Dak., near the center of the 
SE. 14 of sec. 15, T. 128 N., R. 47 W., 14 meters E. of the track of the Chicago, Milwaukee and St. Paul 
Ry., 1.2 meters below the level of the rail, 1.2 kilometers S. of the grade crossing; in a granite bowlder, 
0.9 meter square and 0.5 meter deep. (Note 5, p. 127.) 
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Mj. — ^9 kilometere N. of WJieatorij Traverse Co., Minn., near the center of the S. side of the SW. 
% of sec. 23 T., 128 N., R. 47 W., 20 meters E. of the Chicago, Milwaukee and St. Paul Ry. tracks, 
14 meters N. of the traveled road; at the right-of-way fence, the highway line, and the SW. corner of 
the cultivated field. (Note 25, p. 128.) 

Oscarson Triangulation Station. — Near White Rock, Roberts Co., S. Dak., in the NW. J^, sec. 24, T. 
128 N., R. 47 W., on land ojmed by S. E. Oscarson; 90 meters NW. of dwelling house, 8 meters N. of 
the private road, in a grass plot, 25 meters W. of a hedge of trees. (Note 7, p. 127, the B. M. being S. 
of the center of station.) 

Oscarson Reference Mark. — Near White Rock, Roberts Co., S. Dak., in a hedge 25 meters E. of 
Oscarson Triangulation Station. (Note 7, p. 127.) 

Nj. — WJieaton, Traverse Co., Minn., at the NW. corner of Erickson, Hellekson & Co.'s hardware 
store, at the comer of Broadway and Minnesota streets; in the sloping bevel of the top edge of theE. 
face of the comer stone; 0.04 meter S. of the front face of the stone, 0.4 meter above the sidewalk, 0.5 
meter E. of the W. side of the building. (Note 5, p. 127.) 

City. — WheaUm, Traverse Co., Minn., at the extreme SE. comer of the Bank of Wheaton, on the N. 
side of Broadway street, 1 block E. from Minnesota street; a square in outline on the top of the lower 
granite step, 0.02 meter NW. of the SE. comer, 0.15 meter above the sidewalk. 

O3. — Wheaton, Traverse Co., Minn., on the sandstone doorsill of a store owned by Mr. Christianson, 
on the NE. comer of Broadway and Minnesota streets; at the E. end of the sill, 0.15 meter from the 
front edge, 0.4 meter above the sidewalk. (Note 1, p. 126.) 

Pj.— 5 kilometers S. of Wheaton, Traverse Co., Minn., in the W. side of the SW. Ji of sec. 33, T. 127 
N., R. 46 W., 25 meters W. of the Chicago, Milwaukee and St. Paul Ry. track; at the grade crossing, 
9 meters SE. of the line of travel, at right-of-way fence, highway line, and the NW. comer of the waste 
lot, 4 meters N. of a large stone heap. (Note 2, p. 126.) 

Qa. — 1.6 kilometers N. of Dumont, Traverse Co., Minn., 15 meters E. of the track of Chicago, Mil- 
waukee and St. Paul Ry., 9 meters N. of the traveled road; at the highway line, the right-of-way fence, 
and the SW. corner of land of Mr. Haas, near the SE. comer of sec. 10, T. 126 N., R. 47 W. (Note 2, 
p. 126.) 

Ra- — Dumont, Traverse Co., Minn., on Main street, 66 meters E. of Chicago, Milwaukee and St. Paul 
Ry. track and 20 meters N. of the station, in the W. wall of the yellow brick store belonging to K. Kwurm; 
0.55 meter N. of the SW. comer and 1.3 meters above the ground. (Note 1, p. 126.) 

S2. — Dumont, Traverse Co., Minn., 24 meters E. of the Chicago, Milwaukee and St. Paul Ry. 
track, 15 meters S. of the station, 1.8 meters E. of the adjacent rail in the side track; on the upper 
surface of the foundation (sandstone) at the NW. comer of the National Elevator Co.'s grain elevator, 
0.2 meter above the ground, 6 centimeters E. of the W. edge of the stone and 10 centimeters S. of the 
N. edge of the stone. (Note 5, p. 127.) 

Tj. — 4.8 kilometers S. of DuTnont, Traverse Co., Minn., 17 meters W. of Chicago, Milwaukee and 
St. Paul Ry. track, 9 meters S. and 8 meters E. of the lines of travel, at the intersection of the highway 
lines and right-of-way fence; near the NE. comer of sec. 3, T. 125 N., R. 46 W., adjoining land of John 
Donahue. (Note 2, p. 126.) 

U3. — Collis, Traverse Co., Minn., 11 meters E. of Chicago, Milwaukee and St. Paul Ry. track on 
the granite foundation of a grain elevator of the Miller Elevator Co.; 0.31 meter N. of the extreme 
SW. comer of the stone, 0.03 meter E. of W. edge of the stone, 0.18 meter above the ground, 0.15 meter 
N. of the SW. comer of the framing, and 0.10 meter below it. (Note 5, p. 127.) The letters U. S. B. M. 
were cut on the adjacent wood with a chisel. 

V3. — 2 kilometers S. of Collis, Traverse Co., Minn., near the NW. comer of sec. 23, T. 125 N., 
R. 46 W., 14 meters E. of Chicago, Milwaukee and St. Paul Ry. track, 8 meters S. of the line of travel, 
at the intersection of the highway line and the right-of-way fence; upon a block of granite, 0.4 meter 
by 0.6 meter by 0.7 meter, set flush with the ground; 0.15 meter E. of the W. side of the stone and 0.08 
meter S. of the N. side. (Note 8, p. 127.) 

Wj. — 5.2 kilometers N. of Graceville, Bigstone Co., Minn., near the NE. comer of sec. 27, T. 125 N., 
R. 46 W.; 12 meters W. of Chicago, Milwaukee and St. Paul Ry. tracks, 9 meters S. and 8 meters E. 
of the lines of travel, at the intersection of the highway lines and the right-of-way fence; upon a block 
of granite, 0.5 meter in size. (Note 8, p. 127.) 
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Xg. — 3.6 kilometers N. of Graceville, Bigstone Co., Minn., near the NE. comer of sec. 34, T. 125 N., 
R. 46 W.; 15 meters W. of Chicago, Milwaukee and St. Paul Ry. track, 10 meters S. of the line 
of travel; at the right-of-way fence and the intersecting highway lines; adjoining land of Wm. Rice. 
(Note 2, p. 126.) 

Yj. — Graceville, Bigstone Co., Minn., 12 meters W. of the center of Second street, midway between 
St. Peter and St. Paul streets; near the center of the E. side of lot 10, in the NE. comer of the public- 
school grounds, 0.9 meter S. of N. fence and 0.5 meter W. of E. fence. (Note 3, p. 126.) 

City. — Graceville, Bigstone Co., Minn., at the SE. corner of Fourth street and Studdart avenue, 
on the top surface of the sandstone water table of Brennan Brothers' store; 2.4 meters W. of the center 
of the doorway; a cross in outline 0.6 meter E. of the W. wall, 9 centimeters S. of the front edge of 
stone, and 0.4 meter above the sidewalk. 

Zj. — Graceville, Bigstone Co., Minn., at the entrance near the SE. comer of Graceville House, 
belonging to A. E. Heymann, on the NE. comer of Third street and Studdart avenue; in the center of 
the sandstone doorsill, 0.2 meter N. of front edge of the sill; 0.1 meter above sidewalk, and 1.7 meters 
W. of SE. comer of the building. (Note 1, p. 126.) 

A,. — Graceville, Bigstone Co., Minn., 120 meters S. of the station, 20 meters W. of Chicago, Mil- 
waukee and St. Paul Ry. track, on the grain elevator of the Monarch Elevator Co.; 0.4 meter S. of the 
extreme NE. comer of the building; on a stone 7 centimeters above the ground, 6 centimeters W. of the 
E. edge of the stone. The letters U. S. B. M. were chiseled in the adjoining wood. (Note 5, p. 127.) 

B,. — 1.6 kilometers S. of Graceville, Bigstone Co., Minn.j near the SE. corner of sec. 9, T. 124 N., 
R. 46 W.; 8 meters E. of Chicago, Milwaukee and St. Paul Ry. track, at a grade crossing, 10 meters 
N. of the line of travel, 11 meters W. of the right-of-way fence, at the highway line, 0.2 meters below 
the level of the rail. (Note 3, p. 126.) 

Cj.— 6.2 kilometers S. of Graceville, Bigstone Co., Minn., in the SW. }i of sec. 28, T. 124 N., R. 46 
W.; 15 meters E. of Chicago, Milwaukee and St. Paul Ry. track, at right-of-way fence, 325 meters W. 
of the house of F. R. Rothwell, 9 meters N. of a private road leading to it. (Note 2, p. 126.) 

Dg.— 8 kilometers S. of Graceville, Bigstone Co., Minn., in the NW. ^ of sec. 4, T. 123 N., R. 
46 W.; 14 meters E. of Chicago, Milwaukee and St. Paul Ry. track, at a grade crossing, 6 meters W. 
and 13 meters S. of the lines of travel, adjoining the land of L. E. Daly, 345 meters S. of his house. 
(Note 25,. p. 128.) 

Eg.— 3 kilometers N. of Clinton, Bigstone Co., Minn., in the SW. )i of sec. 4, T. 123 N., R. 46 
W.; 18 meters W. of Chicago, Milwaukee and St. Paul Ry. track, at a grade crossing, 11 meters N. of 
the line of travel; at the highway line, right-of-way fence and SE. corner of the field of Joe. Rothwell. 
(Note 2, p. 126.) 

Fg. — Clinton, Bigstone Co., Minn., on the S. side of the main street, 50 meters E. of the main railway 
track; under the city water tank, in the bevel of the upper and western edge of the northern pier of 
the western pair, 9 centimeters S. of the N. edge of the stone, 2 centimeters E. of the W. edge, 25 
centimeters above ground. (Note 5, p. 127.) 

G3. — Clinton, Bigstone Co., Minn., on the N. side of the main street, 80 meters E. of the main 
railway track, in the front standstone doorsill of the Ericl&son Building; 9 centimeters N. of the front 
edge of the sill, 0.75 meter E. of the center of the doorway, 0.15 meter above the sidewalk. (Note 
1, p. 126.) 

Hj.— 2 kilometers S. of Clinton, Bigstone Co., Minn., in the SE. i4 of sec. 21, T. 123 N., R. 46 
W.; 17 meters E. of the Chicago, Milwaukee and St. Paul Ry. track, at a grade crossing, 8 meters 
N. of the line of travel; at the intersection of the highway line, the right-of-way fence, and the SW. 
comer of a cultivated field belonging to M. Vigness. (Note 2, p. 126.) 

I3.— 7.5 kilometers N. of OrtonvilU, Bigstone Co., Minn., in the SE. 3^ of sec. 16, T. 122 N., R. 
46 W.; 17 meters W. of Chicago, Milwaukee and St. Paul Ry. track, at a grade crossing, 7 meters 
N. of the line of travel; at the intersection of the highway line, right-of-way fence, and the SE, 
corner of a cultivated field belonging to Claus Carlson. (Note 2, p. 126.) 

Jj. — 4 kilometers N. of Ortonville, Bigstone Co., Minn., near the center of the N. side of sec. 33, 
T. 122 N., R. 46 W.; 7.4 meters W. of Chicago, Milwaukee and St. Paul Ry. track, 240 meters S. of 
a grade crossing; upon the highest point of a granite bowlder, 1.3 meters by 1.8 metera by 0.5 meter. 
(Note 8, p. 127.) 
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K3.— 2.6 kilometers N. of the court-house at Ortonville, Bigstone Co.y Minn., at the NW. corner 
of the NE. M of sec. 4, T. 121 N., R. 46 W.; 20 meters E. of Chicago, Milwaukee and St. Paul Ry. 
tracks, at a grade crossing and the SE. corner of the crossroads, 8 meters E. and 6 meters S. of the 
lines of travel. (Note 2, p. 126.) 

\,^ -Ortonville, Bigstons Co., Minn., on the granite terrace wall of the county court-house, G4 
meters S. of the main entrance; in the top of the SW. corner, 1.1 meters E. of the front edge of tlie 
wall, 0.06 meter N. of the S. edge, 1.55 meters above ground. (Note 8, p. 127.) 

U. S. E. I. —Ortonville, Bigstone Co., Minn., established by the Corps of Engineers, U. S. Army, 
in their survey of Bigstone Lake, and described thus: "A boat spike in a horizontal blaze in the root 
of an oak tree 55 feet SW. of the SW. corner.-'tone of block 1." 

U. S. E. 2. — Established by the Corps of Engineers, U. S. Army, and described thus: "The center 
of the top of a square granite cut stone set at the NW. corner of block 1 , city of Ortonville, Bigstone Co., 
Minn.; the stone is on the lake beach at the foot of the bank." A copper bolt (note 3, p. 126) was 
cemented in a drill hole in the center of the post and used as the li. M. in 1904. 

U. S. E. 3. — Established by the Corps of Engineers, U. S. Army, and described thus: "The 
monument is on the fence line along the N. side of Madison avenue, Ortonville, Bigstone Co., Minn., 
about 200 feet E. from the railway tracks and about 140 feet SW. from the center of the intersection of 
Madison avenue and Front or First street. It is the extreme high- water lake level." In 1904 it was 
marked in the same manner as U. S. E. 2. 

D. — In South Dakota, 560 meters W. of the railway station of Bigstone City, Grant Co., 8. Dah., 
and 2 kilometers W. of Ortonville Station on the road leading to Bigstone City; at the SW. comer of 
the croearoads, 5 meters W. and 6 meters S. of the lines of travel, and 200 meters N. of the main line 
of the Chicago, Milwaukee and St. Paul Ry. (Note 3, p. 126.) 

E. — 4 kilometers W. of Bigstone City^ Grant Co., 8. Dak., 15 meters N. of the Chicago, Milwaukee 
and St. Paul Ry. track, at a grade crofising, 8 meters E. of the line of travel; at the intersection of the 
highway line, right-of-way line, and the SW. comer of a cultivated field. (Note 3, p. 126.) 

F.— 5.4 kilometen W. of Bigstone City, Grant Co., 8. Dak., near the SE. comer of the NE. J^vof 
sec. 23, T. 121 N., R. 47 W.; 9 meters S. of the Chicago, Milwaukee and St. Paul Ry. track, at a 
grade crossing, 5 meters E. of the line of travel; at the intersection of the highway and right-of-way 
lines, and the NW. comer of a cultivated field belonging to Aug. Lueck. (Note 2, p. 126.) 

G.— 9.5 kilometers E. of MUhank, Grant Co., 8. Dak., near the NW. corner of the NW. Ji of sec. 
34, T. 121 N., R. 47 W.; 14 meters N. of the Chicago, Milwaukee and St. Paul Ry. track, 36 meters 
E. of a grade crossing; on the right-of-way line, 8 meters SE. of the line of travel, at the SW. comer 
of a cultivated field. (Note 2, p. 126.) 

H. — 0.8 kilometer E. of the railway station at Milbank, Grant Co., 8. Dak., 16 meters S. of Chi- 
cago, Milwaukee and St. Paul Ry. track, 8 meters W. of the center of EastnMin street, at the inter- 
section of the right-of-way and street lines and NE. corner of the lot belonging to W. H. Gaynor. 
(Note 3, p. 126.) 

I. — MUbarUt, Grant Co., 8. Dak., 180 meters S. of the railway station, in the sandstone doorsill at 
the N. entrance of the Masonic Building; 0.25 meter E. of the front edge of the sill, 1.2 meters S. 
of the N. wall of the building, 0.25 meter N. of the framing, and 0.05 meter above the sidewalk. (Note 
1, p. 126.) 

J. — ^2.2 kilometers W. of Milbank, Grant Co., 8. Dak., near the center of the E. side of the NE. }4 
of sec. 11, T. 120 N., R. 49 W.; 15 meters S. of the Chicago, Milwaukee and St. Paul Ry. track, at grade 
crossing, 5 meters W. of the line of travel; at the intersection of the highway line, right-of-way fence, 
and NE. comer of a field of C. D. Fairchild. (Note 2, p. 126.J 

K. — 1.7 kilometers E. of Tmnbrooks, Grant Co., 8. Dak., 14 meters N. of the Chicago, Milwaukee, 
and St. Paul Ry. track, 176 meters N. of the SE. comer of sec. 12, T. 120 N., R. 50 W.; 11 meters W. 
of the E. line of the section, at the intersection of the highway and the right-of-way lines and the SE. 
comer of a cultivated field belonging* to J. Q. Thayer. (Note 2, p. 126.) 

L. — Twinbrooks, Grant Co., 8. Dak., 140 meters W. of the depot, 15 met-ers N. of the main railway 
track, in the granite foundation of the Farmers' Elevator; at the SE. comer of the upper surface, 4 centi- 
meters NW. of the comer, and 1.2 meters above ground; marked by U. S. B. M. in the wood above. 
(Note 5, p. 127.) 
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U,—Stochhobn, Grant Co., S. Dak.y 11 meters SE. of the NW. comer of the SW. K of sec. 23, T. 119 
N., R. 50 W.; 134 meters S. and 36 meters E. of the railway station, on land belonging to Aug. Berg, 
8 meters E. and 9 meters S. of intersecting roads on highway lines. (Note 2, p. 126.) 

N. — Southshorej Codington Co., S. Dak., 43 meters W. of the station, and 5 meters N. from the main 
railway track; under the railway water tank, on the southern pier (red sandstone) of the eastern pair; 
0.1 meter W. of the E. side, 0.25 meter N. of the S. side, and 0.03 meter above ground. (Note 5, p.l27.) 

O. — Southshore, Codington Co., S. Dak., in the N. wall (yellow brick) of Johnston and Chervenka's 
store, 15 meters W. of Main street, 9 meters S. of Railroad street, and 90 meters S. of the main railway 
track; 1.35 meters above the sidewalk, 0.75 meter W. of the E, edge of the wall. (Note 1, p. 126.) 

Mound Triangulation Station. — 2J^ miles S. of SotUhshore, Codington Co., S. Dak., upon the top of a 
high knoll, called Punished Womans Mound, about the center of sec. 34, T. 119 N., R. 51 W.; on land 
of John Koehler, on grassy land, 28 meters N. by E. from the NW. corner of a fenced pasture. (Note 7, 
p. 127, except the station mark is the B. M.) 

Mound Reference Mark.— 2}^ miles S. of Southshore, Codington Co., S. Dak., 89.386 meters NW. of 
Mound Triangulation Station. The center is the mark. 

P. — 2 kilometers E. of Forestville, Codington Co., S. Dak., 7 kilometers by railroad W. of Southehore, 
390 meters N. of the SW. comer of sec. 32, T. 119 N., R. 51 W.; 15 meters E. of the traveled road, 
22 meters N. of the Great Northern Ry. track. (Note 2, p. 126.) 

Q. — 8 miles by road N. of Watertown, Codington Co., S. Dak., at the SW. comer of sec. 21, T. 118 
N., R. 52 W.; 8 meters E. and N. of intersecting roads, 100 meters W. of the Great Northern Ry. track, 
in the SW. comer of a lot, 38 meters from a house rented by Rev. R. Polzin. (Note 2, p. 126.) 

R. — 5.8 kilometers N. of Watertovm, Codington Co., S. Dak., 33 meters E. of the SW. comer of 
sec. 7, T. 117 N., R. 52 W^.; 13 meters N. of the traveled road, 16 meters E. of the Great Northem Ry. 
track, near the right-of-way and highway lines, in the SW. corner of the lot of C. R. Siebert. (Note 2, 
p. 126.) 

S. — 2 kilometers N. of Watertown, Codington Co., 8. Dak., near the SE. comer of sec. 24, T. 117 N., 
R. ,53 W.; 44 meters W. of the Great Northern Ry. track, 7 meters N. of a private road to Whistler 
Brothers abattoir; at the SE. corner of the fenced pasture, 37 meters W. of the roadway, and 108 meters 
E. from the abattoir. (Note 2, p. 126.) 

T. — Watertown, Codington Co., 8. Dak., at the city hall, in the W. end of the front doorsill, 0.4 
meter S. of the front edge of the sill, 1 meter W. of the center of the doorway; 0.2 meter E. of the W. 
pillar, 1 meter above and 1.5 meters S. of the sidewalk on the S. side of Kemp avenue. (Note 1, p. 126.) 

City 1. — Watertown, Codington Co., 8. Dak., at the SE. corner of the Mellett Block, Kemp avenue 
and Oak street, on the upper surface of the foundation; square in outline, 0.07 meter N. of the S. edge of 
the stone, 0.09 meter W. of the E. edge, 0.45 meter above the sidewalk, 3.4 meters S. of a doorway. 

City 2. — Watertown, Codington Co., S. Dak., at the county court-house, in the upper bevel at the 
extreme NE. corner of the water table; a square hole, 0.02 meter SW. of the NE. comer, and 0.03 meter 
NE. of the brickwork, 0.4 meter above ground. 

Watertown Magnetic Station.— ira/€riou;n, Codington Co., 8. Dak., in the SE. comer of the court- 
house grounds, 1.5 meters N. of the N. line of Warner avenue, 2 meters W. of the W. line of Maple street; 
on top of a stone post, lettered U. S. C. AG. S.; a square in outline between the letters U. and S. 

U. — Watertown, Codington Co., 8. Dak., in the NE. comer of the court-house grounds, 1.5 meters 
S. of the S. line of Codington avenue, and 1.5 meters W. of the W. line of Maple street; an iron post 
set in a grass lawn in sandy soil. (Note 2, p. 126.) 

DESCRIPTIONS OF PERMANENT BENCH MARKS PROM WATERTOWN, 8. DAK., TO SIOUX CfPY, IOWA, 19(V>. 

T.— Watertown, Codington Co., S. Dak. (See above. ") 

City 1 . - Watertotvn, Codington Co ., S. Dak . { See above ) 

City 2. — Watertown, Codington Co., 8. Dak. (See above.) 

Magnetic St&tion.— Watertovn, Codington Co., 8. Dak. (See above.) 

U. — Watertow7i, Codington Co., 8. Dak., in the NE. comer of the court-house grounds, 1.5 meters S. 
of the S. line of Codington avenue, and 1 .5 moten? W. of the W. line of Maple street; set in a grass lawn, 
in sandy soil. (Note 2, p. 126.) 

V. — Watertown, Codington Co., 8. Dak., near the center of the westem side of the SW. 14 sec 31, 
T. 117, R. 52; on the northern one of the W. pair of piers under the Great Northern Ry. water tank; 
500 meters S. of Kemp avenue, 12 meters W. of the track; 4 centimeters E. of the W. edge of the stone 
and 5 centimeters S. of the N. edge, 23 centimeters above ground. (Note 5, p. 127.) 
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W. — 2.2 kilometers E. of the town of Grovery Codington Co.j S. Dak., near the center of the W. side 
of lot 3, of the W. J^ sec. 30, T. 116, R. 53, 17 meters N. of the railway track; 9 meters E. of the roadway, 
and 1.9 meters helow the rails; 1 meter N. and E. of highway and railway lines. (Note 34, p. 128.) 

X. — Grover, Codington Co.y S. Dak., near the center of the E. side of the NE. % sec. 35, T. 116, 
R. 54; 366 meters E. of the railway station, 40 meters S. of the track; 15 meters W. and 10 meters S. 
of the roadways, 5 meters S. of the corner and on the E. line of a pasture belonging to John Zimprecht; 
1 meter below the rails. (Note 34, p. 128.) 

Y.~ About 31^ miles E. of Hazel, Hairdin Co., S. Dak., near the center of the SW. }4 sec. 4, T. 115, 
R. 54; 3.9 meters N. of the Great Northern Ry. track; and 20 meters S. of a roadway beside the trdokn; 
a square in outline on the highest point of the extreme N. rim of an iron tile set solidly in rough masonry, 
0.9 meter below the rails and 0.7 meter above the ground. 

Z. — Hazel, Hamlin Co., S. Dak., at the entrance of the Firet State Bank, at the SW. corner of Main 
street and the N. and S. }4 section line through the center of sec. 24, T. 115, R. 55; 0.13 meter E. of the 
W. brick wall; 1.13 meters W. of the center of the doorway, and 11 meters W. of the NE. comer of the 
building; a rightrangled piece of white tiling, 50 by 35 millimeters, in the extreme NW. comer of the 
mosaic; 0.42 meter S. of the front edge of the top step and 0.67 meter above the sidewalk. 

Aj. — Hazel, Hamlin Co., S. Dak., at the SW. comer of the Merchants Hotel, 21 meters W. of the NW\ 
comer of Main street and the N. and S. 34 section line through the center of sec. 24, T. 115, R. 55; 
in the bevel on the front upper edge of the pink sandstone water table, 3.74 meters W. of the center of 
the doorway, and 0.08 meter E. of the W. side of the building; at the N. edge of and 0.34 meter above 
the sidewalk. (Note 5, p. 127.) 

Bi. — Hazel, Hamlin Co., S, Dak., 200 meters W. of the railway station, near the center of the E. 
side of the NW. )<^ sec. 24, T. 115, R. 55, 75 meters S. of the main track, on the £. line of and 5 meters 
S. of the NE. comer of a pasture belonging to Samuel Conway; 8 meters W. of the roadway and 1.6 meters 
below the rails. (Note 34, p. 128.) 

C,.— 3 kilometers W. of Hazel, Hamlin Co., S. Dak., 10 meters WSW. of the NE. comer of sec. 27, 
T. 115, R. 55; 65 meters S. of the track, 2 meters W. of the comer and on the N. line of a cultivated field. 
(Note 2, p. 126.) 

D,. — 5.7 kilometers W. of Haul, Hamlin Co., S. Dak., near the center of the S. side of the SW. Ji 
sec. 28, T. 115, R. 55; 27 meters E. of the grade crossing; 20 meters S. of the railway tracks, 32 meters 
N. of the roadway on the S. section line, 10 meters N. of a roadway along the tracks, 1.8 meters below 
the rails. (Note 2, p. 126.) 

E,. — In Hamlin Co., S. Dak., 3 kilometers W. of Vienna, Clark Co., near the center of the SE. Ji 
sec. 31, T. 115, R. 55; on the westem one of the S. pair of piers under the Great Northem Ry. water 
tank; 3.3 meters S. of the track, 4 centimeters N. of the S. edge, and 4 centimeters W. of the E. edge; 
on pink sandstone, 0.4 meter below the rails. (Note 5, p. 127.) 

F,.— 1 kilometer E. of Vienna, Clark Co., S. Dak., on the E. line of the SE. }4 sec. 1, T. 114, R. 
56; 35 meters N. of the Great Northem Ry. track; 6 meters W\ of the roadway: 5 meters N. of the comer, 
and on the E. line of a paature, 1 meter above the rails. (Note 34, p. 128.) 

Gj. — Vienna, Clark Co., S. Dak., 38 meters S. of the Chicago, Milwaukee and St. Paul Ry. station, 9 
meters W. of the main track; 60 meters S. of the N. line of sec. 12, T. 114, R. 56; on the sandstone foun- 
dation under the NE. corner of a^in elevator belonging to S. Y. Hyde; 0.45 meter S. of the NE. comer 
of the stone, 2 centimeters W. of the eastem edge, 0.15 meter above ground, 0.15 meter below the rails. 
(Note 5, p. 127.) 

H,. — In Hamlin Co., S. Dak., 3.G kilometers S. of Vienna, Clark Co., on the N. line of sec. 19, T. 
114, R. 55, near the NW. corner of the NE. quarter section; 21 meters W. of the Chicago, Milwaukee and 
St. Paul Ry., 4 meters S. of the highway, 1 meter N. of the N. line of and 3 meters W. of the NE. comer 
of a cultivated field belonging to William Dede; 0.5 meter above the rails. (Note 2, p. 126.) 

I,. — 1.9 kilometers N. of Bryant, Hamlin Co., 6'. Dak., 16 meters ENE. of the quarter section post 
on the W. line of sec. 8, T. 113, R. 55, 6 meters N . and 15 meters E. of the quarter section lines; 23 meters 
E. of the Chicago, Milwaukee and St. Paul Ry., 1 meter NE. of the SW. comer of a pasture belonging 
to F. H. Guse; 0.4 meter above the rails. (Note 2, p. 126.) 

J,. — 1.7 kilometers N. of Bryant, Hamlin Co., S. Dak., 240 meters S. of the NE. corner of the SE. ^4 
sec. 7, T. 113, R. 55; 13 meters W. of the Chicago, Milwaukee and St. Paul Ry., on the northern one 
of the westem' pair of piers under a water tank; 0.07 meter S. of the northem edge, 0.10 meter W. of 
the eastem'edge, 0.12 meter above ground at the level of the rails, in pink sandstone. (Note 5, p. 127.) 
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Section Corner 1. — 1.3 kilometers N. of Bryant^ Hamlin Co.^ S. Dah.f between sees. 7, 8, 17, and 18, 
T. 113, R. 55; a raised smooth square in the center of a pink jasper poet at the level of the ground and 
the center of the crossroads. 

Kj. — Bryant y Hamlin Co., S. Dah., at the NE. comer of Main street and the railway property, 142 
meters S. of the station and 16.5 meters E. of the Chicago, Milwaukee and St. Paul Ry., on the sand- 
stone foundation at the SW. corner of an apartment house belonging to S. Y. Hyde; 14 meters N. of the 
street on the E. and W. line through the center of the SW. }^, sec. 17, T. 113, R. 55; 4 centimeters E. of 
theW. edge of the stone, 10 centimeters N. of the S. edge, 9 centimeters above ground. (Note 5, p. 127.) 

Lj. — Bryant, Hamlin Co., S. Dak., in the tiling at the SE. side of the entrance to the First State 
Bank, in the extreme eastern comer of the pattem, 0.85 meter W. of the E. side of the building, 0.70 
meter above the sidewalk, and 1.12 meters SE. of the center of the doorway; the center of a triangular 
piece of maroon tiling, 4 centimeters on each edge, the only piece of that size and shape; 0.12 meter SW. 
of and 0.11 meter N. of the stonework; 1.62 meters SW. from the front edge of the top step. 

Ml. — 1 kilometer S. of Bryant, Himlin Co., S. D(k., 75 meters E. of the quarter section comer 
which is on the W. line of sec. 20, T. 113, R. 55; 11 meters W. of the Chicago, Milwaukee and St. Paul 
Ry., 14 meters N. of the highway, on the right-of-way line; 0,5 meter below the rails. (Note 34, p. 128.) 

Section Comer 2. — 3.7 kilometers S. of Bryant, H mlin Co., S. Dch., between sees. 29, 30, 31, and 
32; T. 113, R. 55; in the center of the crossroads; in the center of the top of a pink jasper poet, at the 
level of the ground. (Note 5, p. 127.) 

Nj. — Erwin, Kingsbury Co., S. Dak., 230 meters S. of the railway station, 130 meters N. of the S. 
line of sec. 21, T. 112, R. 55, 16 meters W. of the Chicago, Milwaukee and St. Paul Ry., on the SE. 
comer of the pink sandstone foundation under the Stone Elevator Co's. grain elevator; 4 centimeters 
N. of the S. edge, 6 centimeters W. of the E. edge, 0.58 meter above ground. (Note 5, p. 127.) 

Oi. — 1.8 kilometers S. of Ervrin, Kingsbury Co., S. Dak., 113 meters W. of the SE. comer of sec. 28, 
T. 112, R. 55; 16 meters E. of the Chicago, Milwaukee and St. Paul Ry., 5 meters N. of the highway, 
on the highway line, 2.5 meters E. of the right-of-way line» 0.3 meter above the rails. (Note 34, p. 128.) 

P,,— 3.5 kilometers S. of Erwin, Kingsbury Co., S. Dak., near the NE. comer of lot 4, of the NW. 
}i sec. 3, T. Ill, R. 55; 12 meters W. o^ the Chicago, Milwaukee and St. Paul Ry., 10 meters S. of the 
highway on the N. line of the section at the level of the rails. (Note 2, p. 126.) 

Q,. — 2 kilometers N. of Lc,ke Preston, Kingsbury Co., S. Dak., near the center of lot 2, of the E. J^ 
sec. 35, T. Ill, R. 55, 600 meters S. of the road on the N. line of the section, 13 meters W. of the Chicago, 
Milwaukee and St. Paul Ry., 150 meters W. of the lake bank, 10 meters SW. of a highway, 0.5 meter 
above the rails. (Note 34, p. 128.) 

Rj. — Lake Preston, Kingsbury Co., S. Dak., at the SW. comer of the Temple Block, owned by 
L. I. Olston and O. D. Thorsnes, on the E. side of Main street; in the top bevel of the smooth, cubical 
(pink sandstone) comer stone, on the NW. comer of the stone, next the brick work, 6 centimeters inside 
the sidewalk line, 0.45 meter above the sidewalk, and 0.60 meter N. of the SW. comer of the building. 
(Note 5, p. 127.) 

S,. — Lake Preston, Kingsbury Co., S. Dak., in the doorsill (sandstone) at the SW. entrance to the 
city hall; 0.1 meter E. of the brickwork at the W. side of the doorway; 4 centimeters above and 5 cen- 
timeters N. of the sidewalk. (Note 1, p. 126.) 

Preston. — Lake Preston, Kingsbury Co., S. Dak., on the E. side of Main street, one block S. of the 
Chicago and Northwestern Ry., in the SW. corner of the city park, 1 meter E. and 2 meters N. of side- 
walk lines; a native granite rock, 4 inches square, at the level of the ground, marked with a croee, 
18 millimeters NE. of the center. 

T,. — 1 kilometer S. of Lake Preston, Kingsbury Co., S. Dak., on the N. line of the NE. J^ sec. 12, 
T. 110, R. 55; 12 meters E. of the Chicago, Milwaukee and St. Paul Ry., 10 meters S. of the highway, 
on the right-of-way line, 2.5 meters S. of the highway line, 0.3 meter above the rails. (Note 2, p. 126.) 

Ui. — 6 kilometers S. of Lake Preston, Kingsbury Co., S. Dak., near the center of the N. side of lot 6, 
of the N.i^ sec. 30, T. 110, R. 54; 12 meters W. of the Chicago, Milwaukee and St. Paul Ry., 10 meters 
N. of the highway, on the right-of-way line, 2 meters N. of the highway line, 0.5 meter below the rails. 
(Note 2, p. 126.) 

Hansen Triangulation Station.— 4.4 miles S. of Lake Preston, Kingsbury Co., S. Dak., in the center 
of sec. 26, T. 110, R. 55: in the SE. corner of the schoolhouse yard, dist. No. 4, justW. of the land of 
H. H. Hansen; 3.04 meters N. and 3.40 meters W. of the S. and E. school yard fences. (Note 9, p. 127.) 
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Hansen Reference Mark. — 4.4 miles S. of Lake Preston, Kingsbury Co., S. Dak., 133.4 meters from 
Hansen Triangulation Station, and 68 meters W. of the center of the .section, at the S. road fence run- 
ning E. and W. through the center of the section, at the corner formed by partition fence running S. 
(Note 9, p. 127.) 

Section Corner 3. — 5 kilometers S. of lAike Preston, Kingsbury Co., S. Dak., between sees. 24 and 
25, T. 110, R. 55; and sees. 19 and 30, T. 110, R. 54, in the center of the crossroads; the center of the 
top of a granite bowlder, flush with the ground. 

Vp- Oldham, Kingsbury Co., S. Dak., 165 meters N. of the railway station, 18 meters \V. of the 
Chicago, Milwaukee and St. Paul Ry.; a square cut on a gray quartz bowlder forming the foundation 
under the NE. comer of the Farmers' Elevator; 0.04 meter W. of the E. edge, 0.35 meter S. of the 
comer, and 0.2 meter above ground. 

W|. — Oldham, Kingsbury Co., S. Dak., upon the E. end of the S. w^indow sill (red sandstone) of 
the First State Bank; 1 centimeter W. and 2 centimeters S. of the brickwork at the E. side of the 
window; at the N. sidewalk line, and 0.7 meter above it. (Note 13, p. 127.) 

X,.— 2 kilometers S. of Oldham, Kingsbury Co., S. Dak., on the S. line of sec. 27, T. 109, R. 54; 
12 meters E. of the Chicago, Milwaukee and St. Paul Ry., 11 meters N. of the highway, on the right-of- 
way line, 3 meters N. of the highway line, 0.2 meter below the rails. (Note 34, p. 128.) 

Y|.— In Lake Co., 5 kilometers S. of Oldham, Kingsbury Co., S. Dak., on the E. line of sec. 3, T. 
108, R. 54; 12 meters S. of the Chicago, Milwaukee and St. Paul Ry., 10 meters W. of the highway, 
on the right-of-way line, 2 meters W. of the highway line, at the level of the rails. (Note 2, p. 126.) 

Z,. — Rairu>7ia, Lake Co., S. Dak., on the sandstone foundation of the S. Y. Hyde elevator, 85 meters 
S. of the railway station; on the fourth course above ground, at the SE. comer. (Note 5, p. 127.) 

A2.—Ramona, Lake Co., S. Dak., 260 meters S. of the railway station, 15 meters N. of the quarter 
section road through sec. 32, T. 108, R. 53; 14 meters E. of the main track; on a granite rock in situ, 
exposed 0.2 by 0.5 meter, 0.1 meter above ground. (Note 5, p. 127.) 

Bj.— 1.2 kilometers S. of Ramona, Lake Co., S. Dak., 14 meters E. of the railway, 192 meters E. of 
the SW. comer of sec. 33, T. 108, R. 53; 8 meters N. of the S. line of that section, 2 meters N. and 1 
meter E. of the adjacent fences. (Note 34, p. 128.) 

Cj.— 4.1 kilometers S. of Ramona, Lake Co., S. Dak., 1 047 meters S. of Ihe N. line of sec. 9, T. 107, 
R. 53; 8 meters E. of the railway, 7 meters N. of a private road, and 0.4 meter below the rail. (Note 2, 
p. 126.) 

Dg. — 8 kilometers S. of Ramona, Lake Co., S. Dak., 270 meters, 15° N. of W. of the SE. corner of 
sec. 22, T. 107, R. 53; 101 meters N. of the S. line of the section, 14 meters W. of the railway; on small 
bowlder, 0.6 by 0.4 by 0.3 meter, set flush with the ground, 1 meter E. of the fence and 1.1 meters below 
the rail. (Note 5, p. 127.) 

Section Comer 4.-8 kilometers S. of Ramona, Lake Co., S. Dak., between sees. 21, 22, 27, 28, T. 
107, R. 53; on a small bowlder. (Note 5, p. 127.) 

Section Corner 5. — 8 kilometers S. of Ramona, Lake Co., S. Dak., between sees. 20, 21, 28, 29, T. 
107, R. 53; on a small bowlder. (Note 5, p» 127.) 

Section Corner 6. — 8 kilometers S. of Ramona, Ixike Co., S. Dak., between sees. 19, 20, 29, 30, T. 
107, R. 53; on a dmall bowlder. (Note 5, p. 127.) 

Ej. — 8 kilometers S. of Ramona, Lake Co., S. Dak., 14 meters, 30° W. of S. of the NE. corner of 
sec. 25, T. 107, R. 54; 11 meters S. and 9 meters W. of road, 1.5 meter W. of the fence; a square in 
relief on a rock in situ, 0.3 by 0.1 by 0.2 meter above ground. 

Section Comer 7. — 8 kilometers S. of Ramona, Lake Co., S. Dak., between sees. 23, 24, 25, 26, T. 
107, R. 54; on a small bowlder. (Note 5, p. 127.) 

Crane Reference Mark. — ^8 kilometers S. of Ramona, Lake Co., S. Dak., in the SE. corner of sec. 
21, T. 107, R. 54; at the fence corner, 7 meters N. and W. of roads. (Note 9, p. 127.) 

Crane Triangulation Station.— 8 kilometers S. of Ranwna, Lake Co., S. Dak., near the center of the 
SE. }4, sec. 21, T. 107, R. 54, on the land of Geo. V. (^rane; on the N. edge of a dense growth of trees 
and bushes, 50 meters W. of the NE. comer of the wood lot. (Note 9, p. 127.) 

F.^. — ^3.3 kilometers N\V. of Madison, Lake Co., S. Dak., 13 meters E. of the railway, 8 meters E. 
of the road, on the W. line of the SW. }i sec. 1, T. 106, R. 53; 1 meter W. of the fence and 0.7 meter 
below the rails. (Note 2, p. 126.) 
65286—09 11 
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G2. — Madison, Lake Co., S. Dak., 1.3 kilometers W. of the railway station, 17 meters N. of the N. 
railway track, 8 meters W. of the street on the E. line of sec. 12, T. 106, R. 53; in the E. fence line, 
6 meters N. of the SE. comer of a young grove owned by W. R. Walker. (Note 34, p. 128.) 

Hj. — Madison, Lake Co., S. Dak., at the NW. entrance to the building occupied by the Bank of 
South Dakota; on the N. end of the fourth step, 0.07 meter E. of the front edge, 0.6 meter above the 
sidewalk at the N. edge of the stone. (Note 13, p. 127.) 

City 2. — Madison, Lake Co., S. Dak., at the SW. entrance to the building occupied by the Bank of 
South Dakota; on the N. end of the first step, 0.1 meter above and W. of the sidewalk. (Note 13, p.l27.) 

City 3. — Madison, Lake Co., S. Dak., on the jasper foundation of the Lake Park Hotel, at the SE. 
corner, at the level of the sidewalk; on the SW. line of the basement window, 0. 4 meter SE. of the 
stonework. (Note 13, p. 127.) 

Ij. — Madison, Lake Co., S. Dak., on the N W. corner of the Hundemer Block, Egan avenue and Fourth 
street, a triangular shelf in the upper bevel of the sandstone cornerstone, next the brickwork, at the 
extreme corner, 0.6 meter above the sidewalk. 

J2. — 3.5 kilometers E. of Madison, Lake Co., S. Dak., 244 meters S. of the NW. corner of sec. 10, 
T. 106, R. 52; 11 meters E. of the W. line of the section, 14 meters N. of the railway; in the fence 
line, 4 meters E. of the comer. (Note 2, p. 126.) 

Kg. — 5.5 kilometers E. of Madison, Lake Co., S. Dak., 11 meters N. of the railway, 339 meters E. 
of the road on the W. line of the NW }4, sec. 11, T. 106, R. 52; in a red quartz rock, 0.4 by 0.4 meter; 
set at the level of the ground, 0.5 meter below the i*ail. (Note 5, p. 127.) 

L,. — Wentworth, Lake Co., S. Dak., 440 meters W. of the railway station, 15 meters S, of the rail- 
way, 4 meters W. of the E. line of sec. 8, T. 106, R. 51; a copper bolt in a bowlder, 1.1 by 0.5 by 0.2 
meter, set 2 meters S. of the NE. corner and on the E. line of a cultivated field, 0.3 meter below the rail. 

M2. — Wenttoorth, Lake Co., S.Dak., on the jasper foundations of the Abraham and Shultz elevator, 
178 meters E. of the railway station, 13 meters W. of the street, on the quarter section line, 24 meters 
S. of the main track; at the NE. corner of the foundation at the level of the ground. (Nq^ 13, p. 127.) 

Ng. — 1.8 kilometers E. of Wentworth, Lake Co., S. Dak., 500 meters E. of the SW. corner of sec. 10, 
T. 106, R. 51; 8 meters N. of the S. line of the section, 13 meters N. of the railway; in a pasture, 1 
meter N. of the fence at the level of the rails. (Note 2, p. 126.) 

O2. — Colman, Moody Co., S.Dak., on the NW. corner of the jasper foundation of Snyder's elevator, 
100 meters W. of the railway station, 14 meters S. of the main track; on a rough shelf, 0.7 meter above 
ground, 0.3 meter E. of the NW. comer, 0.2 meter below the woodwork. (Note 5, p. 127.) 

Pj. — 3 kilometers E. of Colman, Moody Co., S. Dtk., 14 meters S. of the railway, 17 meters N. of 
the road on the S. line of the SE. J^, sec. 12, T. 106, R. 50; 0.8 meter above the rails. (Note 2, p. 126.) 

Qg. — 4 kilometers E. of Colman, Moody Co., S. Dak., 17 meters S. of the railway, 4 meters W. of 
the road on the E. line of the SE. }4, sec. 12, T. 106, R. 50; 0.5 meter W. and 1 .5 meters S. of the NE. 
comer of a cultivated field; in a flint bowlder, 1.0 by 0.4 by 0.2 meter, 0.6 meter above the rails. (Note 
5, p. 127.) 

R3.--5 kilometers E. of Colman, Moody Co., S. Dak., ,14 meters W. of the railway, 38 meters S. 
of the road on the N. line of the NE. }4, sec. 18, T. 106, R. 49; 27 meters S. of the crossing and 0.4 
meter below the rails. (Note 2, p. 126.) 

Sa. — 6 kilometers E. of Colman, Moody Co., S. Dak., 29 meters N. of the railway, 6 meters E. of 
the road on the W. line of the NW. \i, sec. 17, T. 106, R. 49; 0.5 meter S. of the fence, 0.5 meter E. 
of the corner adjacent to a cultivated field owned by Geo. M. Smith; in a bowlder, 0.8 by 0.4 by 0.4 
meter. (Note 5, p. 127.) 

Tj.— 5 kilometers SW. of Egan, Moody Co., S. Dak., 348 meters N. of the road on the S. line of the 
SW. yi, sec. 23, T. 106, R. 49; 6 meters E. of the railway; on a sandstone bowlder in situ, 1.5 by 1.2 by 
0.8 meter above ground. (Note 5, p. 127.) 

Uj. — 7 kilometers SW. of Egan, Moody Co., S. Dak., 14 meters E. of the railway, 12 meters S. of 
the road on the X. line of the NE. }4} sec. 2, T. 105, R. 49; on the N. line, 1 meter E. of the corner 
of a cultivated field owned by S. J. Hively. (Note 2, p. 126.) 

Section Corner 8.-2.2 kilometers N. of Trent, Moody Co., S. Dak., between sees. 1, 2, 11, 12, T. 
10.3, R. 49; on a jasper post. (Note 5, p. 127 ) 

V.^.— Trent, Moody Co., 6'. Dak., in the sandstone foundation of the W.W. Cargill elevator, 120 
meters S. of the railroad station, 18 meters W. of the main track; at the SE. corner, 0.4 meter above 
ground. (Note 5, p. 127.) 
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Wg.— 3.8 kilometers S. of Trent, Moody Co., S, Dak., 12 meters E. of the track, 9 meters S. of the 
road on the N. line of the SE. J<, sec. 25, T. 105, R. 49; 610 meters S. of the railway bridge over the 
Big Sioux River, at the level of the rails. (Note 2, p. 126.) 

X,. — Dell Rapids J Minnehaha Co., S. Dak., in the jasper foundation of the First National Bank, at 
the SW. side of the entrance; a square in relief, 0.06 meter above the sidewalk, 0.22 meter W. of the 
stonework, 0.03 meter NE. of the SW edge of the stone, 0.05 meter SE. of the NW. edge, 2 meters SW. 
and 1 meter below the center of the main doorway. 

City 1. — Dell Rapids, Minnehaha Co., S. Dak., the center of the lower bar of the letter L in the 
word National, cast in the front doorsill of the First National Bank. 

Y,. — Dell Rapids, Minnehaha Co., S. Dak., at the W. side of the main doorway to the M. A. Dieson 
Building. 1 .35 meters W. of the center of the doorway; an orange square mosaic, 0.03 by 0.03 meter, 
0.5 meter S. of and 0.08 meter above the sidewalk, being the most northwesterly piece of that size and 
color in the pattern. 

City 2. — Dell Rapids, Minnehaha Co., S. Dak., the center of the stem of the letter R in the word 
Foundry, cast in the iron sill of the W. doorway to the Union Block. 

Z,. — Dell Rapids, Minnehaha Co., S. Dak., on the SE. corner of the jasper foundation of the McCauU- 
W^ebster elevator; 7 meters N. of the main railway track, 11 meters W. of the street, 0.8 meter above 
ground. (Note 13, p. 127.) 

A,. — 1.5 kilometers W. of Dell Rapids, Minnehaha Co., S. Dak., on the S. pier (sandstone) of the 
R. R. bridge over the Big Sioux River, 0.47 meter S. of the N. face of the pier, 0.12 meter E. of the 
W. face; 1.9 meters W. of the track, 1.1 meters below the rails. (Note 5, p. 127.) 

B3. — ^3 kilometers SW. of Dell Rapids, Minnehaha Co., S. Dak., 15 meters W. of the railway, 7 
meters N. of the road on the S. line of sec. 17, T. 104, R. 49; 1 meter N. and 0.5 meter E. of the fences, 
0.7 meter below the rail. (Note 2, p. 126.) 

Section Comer 9. — 4.5 kilometers S. of Dell Rapids, Minnehaha Co., S. Dak., between sees. 20, 21, 28, 
and 29, T. 104, R. 49; in a small bowlder. (Note 5, p. 127.) 

Cj. — Baltic, Minnehaha Co., 8. Dak., 500 meters S. of the railway station on the NW. comer of the 
jasper foundations of the most southerly elevator, 6 meters E. of the main track, on the second course 
below the woodwork, 0.7 meter S. of the N. edge, 0.45 meter above ground. (Note 5, p. 127.) 

D,. — 1.5 kilometers S. of Baltic, Minnehaha Co., S. Dak., 12 meters N. of the road on the S.line of 
sec. 5, T. 103, R. 49; 14 meters E. of the railway, 2 meters N. of the comer in the W. line of a culti- 
vated field owned by John Langness; 0.6 meter below the rails. (Note 2, p. 126.) 

E,.— 3 kilometers S. of Baltic, Minnehaha Co., S. Dak., on the lines of sees. 8 and 17, T. 103, R. 49; 
33 meters W. of the railway, 7 meters S. of the road, on the N. line of a cultivated field, owned by John 
Vollan; 2 meters W. of the comer, 0.7 meter below the rails. (Note 2, p. 126.) 

F,.— 4 kilometers south of Baltic, Minnehaha Co., 8. Dak., 31 meters SW. of the railway; on a jasper 
rock set in the center of the crossroads, 0.9 meter below the rails. (Note 5, p. 127.) 

G3. — Renner, Minnehaha Co., 8. Dak., in the jasper foundations at the SW. comer of the Petersen 
elevator, 6 centimeters N. and 3 centimeters E. of the comer, 9 centimeters above ground. (Note 5, 
p. 127.) 

R^.— Renner, Minnehaha Co., 8. Dak., on the S. line of sec. 9, T. 102, R. 49; 21 meters E. of the 
railway, 14 meters N. of the road; on a jasper rock, set 3 meters E. and 4 meters N. of the SW. comer of 
a lot owned by L. Renner; 0.7 meter below the rails. (Note 5, p. 127.) 

Ij. — 4 kilometers S. of Siovx Falls, Minnehaha Co., 8. Dak., 5 meters S. of the road on the N. line 
of sec. 4, T. 101, R. 49; 23 meters E. of the railway, on the N. line of a cultivated field, 8 meters E. 
of the comer, 0.5 meter below the rails. (Note 2, p. 126.) 

Jj. — 2.3 kilometers N. of 8ioux Falls, Minnehaha Co., 8. Dak., 6 meters N. of the road on the S. 
line of sec. 5, T. 101, R. 49; 13 meters W. of the railway, at the southeast comer of a cultivated field; 
0.4 meter below the rails. (Note 2, p. 126.) 

City 1. — 8ioux Falls, Minnehaha Co., 8. Dak., on the SE. comer of the jail; a triangular shelf on the 
upper bevel of the sandstone cornerstone, at the extreme comer. 

City 2. — SioiLX Falls, Minnehaha Co., 8. Dak., on the cross of the letter X in the word Sioux, cast 
in the sill of the NW. doorway of the Van Eps (1892) building. 

City 3. — Sioux Falls, Minnehaha Co., 8. Dak., the center of the first letter N in the word Union, 
cast in the sill of the NE. doorway of the Masonic Temple. 
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City 4. Swiix Falls, Mimuihaha Co., S. Dak., a point on the iron sill of the N\V. doorway of the Van 
Eps (1882) building, 0.75 meter S. of the N . end of the sill, and 0.05 meter E. of the front edge; unmarked. 

U. S. G. S. Astronomic Station. — Sioiur Falls, Minnehaha Co., S. Dak., in the E. lawn of the Fed- 
eral Huilding, on a brick pier, 18 by 18 by 36 inches, with a sandstone cap, lettered Astronomical Pier 
X U. S. Geol. Survey; a point 25 millimeters NE. of the center of the cross. 

L3. Sioux Falls, MinnehaJia Co., S. Dak., in the eastern entrance of the Cataract Hotel; the center 
of the most southeaf^terly of the 3-inch round deadlights, 0.95 meter N. of the brick wall, 0.5 meter W. 
of the front edge of the top step, 1.2 meters above the sidewalk. 

K^.—Swux Falls, Minnehaha Co., S. Dak., on the N. pier (granite) of the Chicago, St. Paul, Minne- 
apolis and Omaha Ry. bridge over the Big Sioux River; 12 centimeters E. of the W. edge of the cap- 
stone, 9 centimeters S. of the N. edge; 1.2 meters below the rails, 4.3 meters above the water. (Note 
5, p. 127.) 

M3. — 6.5 kilometers N. of Uarrishurg, Lincoln Co., S. Dak., 33 meters S. of the road on the N. line 
of sec. 13, T. 100, R. 50; 15 meters E. of the railway, 1 meter below the rail. (Note 34, p. 128.) 

1484 YNKTN.- 7.5 kilometers N. of Harrisburg, Lincoln Co., S. Dak., NW. comer sec. 7,T. 100 N., 
R. 49 W. (Note 18, p. 127.) 

1419 YNKTN.- 0.8 kilometer E. of Harrisburg, Lincoln Co., S. Dak., NW. comer sec. 6, T. 99 N., 
R. 49 W. (Note 18, p. 127.) 

N3. — 5 kilometers N. of Harrisburg, Lincoln Co., S. Dak., 11 meters N. of the road on the S. line of 
sec. 13, T. 100, R. 50, 19 meters \V. of the railway, 1 meter below the rails. (Note 34, p. 128.) 

Oj. — Harrisburg, Lincoln Co., S. Dak., 30 meters E. of the railway, 8 meters N. of the road on the 
S. line of T. 100 N., on the S. line of a cultivated field, owned by Ole Sorensen, 15 meters E. of the cor- 
ner, 0.2 meter above the rails. (Note 34, p. 128.) 

P3. — 1.6 kilometers S. of Harrisburg, Lincoln Co., S. Dak., 11 meters S. of the road on the N. line of 
sec. 12, T. 99, R. 50, 16 meters W. of the railway, in the NE. corner of a pa«ture owned by W. W. Wa«em. 
(Note 2, p. 126.) 

Q3. — 5 kilometers SE. of Harrisburg, Lincoln Co., S. Dak., 17 meters NE. of the track, 12 meters \V. 
of the road on the E. line of sec. 18, T. 99, R. 49; in the SE. corner of a pasture owned by F. P. Robin- 
son, 0.6 meter below the rails. (Note 34, p. 128.) 

R3.— 4 kilometers N. of Canton, Lincoln Co., S. Dak., 9 meters S. of the road on the N. line of sec. 
11, T. 98, R. 49; 13 meters W. of the railway, 3 meters S. and 1 meter E. of adjacent fences; 0.6 meter 
below the rails. (Note 2, p. 126.) 

S3. — Canton, Lincoln Co., S. Dak., at the S. entrance to the county court-house, on the \V. wall of 
the steps, at the \V. edge of a red sandstone block, and 0.4 meter N . of the S. edge, 1 meter above ground, 
and 0.26 meter above the third step. (Note 13, p. 127.) 

T3. — Canton, Lincoln Co., *9. Dak., on the jasper sill in the NW. doorway of the building occupied 
by the Bank of Lincoln County, 0.17 meter S. of the N. side of the archway, 0.26 meter E. of the front 
edge, 0.17 meter above the sidewalk. (Note 5, p. 127.) 

A. -Beloit, Lyon Co., Iowa, 420 meters N. of the railway station, 13 meters W. of the track, 4 meters 
S. of a private road to the Orphans' Asylum; 1 meter E. and 2 meters S. of the NE. corner of a garden 
plot owned by J. Widdy, 1 meter below the rails. (Note 34, p. 128.) 

B.- Beloit, Lyon Co., Iowa, 170 meters S. of the railway station, 31 meters E. of the track, 14 meters 
S. of the roadway, on a jasper rock, set in a garden plot, 2 meters S. and 1 meter E. of the NW.comer, 0.4 
meter below the rails. (Note 5, p. 127.) 

C. — 3 kilometers S. of Beloit, Lyon Co., Iowa, 13 meters W. of the railway track, 4 meters N. of a 
private road, 110 meters N. of a trestle over a ravine, 1 meter E. of the fence, and 0.3 meter below the 
rails. (Note 34, p. 128.) 

D. — 5 kilometers NW. of Elm Springs, Sioiu: Co., Iowa, 13 meters W. of the railway, 8 meters N. of 
the road; on the S. line of sec. 5, T. 97, R. 48, 2 meters N. and 1 meter E. of the fences, 0.2 meter below 
the rails. (Note 2, p. 126.) 

U3.- Fairi^iew, Lincoln Co., S. Dak., on the jasper foundations at the SE. corner of the most south- 
erly grain elevator, 14 meters SW. of the SW. corner of the railway station, 8 centimeters above ground, 
4 centimeters W. and N. of the corner of the stone. (Note 5, p. 127.) 

V'a- -0.8 kilometer S. of Fairview, Lincoln Co., S. Dak., 14 meters E. of the railway, 4 meters X. 
of the road, 1.4 meters below the rails, and 1 meter W. of the fence. (Note 2, p. 126.) 
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W3.— 1.5 kilometers S. of Fainiew, Lincoln Co., S. Dak., 12 meters W. of the main railway track and 
33 meters E. of the siding, 3 meters N . of the road, 45 meters E. of the road along the track, at the level 
of the rails. (Note 34, p. 128.) 

X3. — 2.3 kilometers S. of Fairvieiv, Lincoln Co., S. Dak., 15 meters E. of the railway and 14 meters 
S. of the road; 1.5 meters below the rails, 1 meter E. and 8 meters S. of the NW. corner of a cultivated 
field. (Note 34, p. 128.) 

E. — 1.2 kilometers S. of Austin, Sioiix Co., Iowa, and 1.6 kilometers S. of the railway bridge over 
the Big Sioux River; 13 meters W. of the railway, 6 meters N. of the road, 1 meter W. of the fence, and 
0.8 meter below the rails. (Note 34, p. 128.) 

Y3.— //twfeon, Lincoln Co., S. Dak., in the W. side of the entrance to Johnson & Torkelson's store, 
1.3 meters W. of the center of the doorway, 0.3 meter above the sidewalk; 0.4 meter S. of the front 
edge of the sill; a square piece of yellow tiling, 75 millimeters on a side, set square with the pattern, 
the most northwesterly piece of that size and color in the pattern. 

Z3. — Hudson, Lincoln Co., S. Dak., 70 meters S. of the railway station, 17 meters W. of the track; 
on the SE. corner of the jasper foundations of the N. elevator; 7 centimeters N. and 2 centimeters W. 
of the edges of the stone, and 0.45 meter above ground. (Note 5, p. 127.) 

A4. — 1 kilometer S. of Hudson, Lincoln Co., S. Dak., 14 meters E. of the railway, 11 meters W. of 
the road; 15 meters S. of the crossing, 1 meter W. of the fence, 2 meters S. of the corner of a pasture, and 
0.4 meter below the jails. (Note 34, p. 128.) 

B4. — 5 kilometers S. of Hudson, Lincoln Co., S. Dak., 15 meters W. of the railway, 234 meters N. 
of the crossroads, 200 meters N. of the schoolhouse; 11 meters E. of the road, 2 meters N. and 1 meter 
E. of the SW. comer of a pasture owned by M. Allen. (Note 2, p. 126.) 

F. — 5 kilometers N. of Hawarden, Sioux Co., Iowa, on the S. (sandstone) pier of the railway bridge 
over the Big Sioux River; 0.44 meter N. of the S. edge and 2 meters W. of the E. end of the capstone, 
2 meters E. of the center of the track, and 1.7 meters below the rails. (Note 5, p. 127.) 

G. — ^3 kilometers N. of Hawarden, Sioux Co., Iowa, 13 meters W. of the railway, 9 meters W. of the 
road, opposite the crossing; 3 meters S. and 1 meter E. of the NE. corner of a field owned by M. Austin. 
(Note 34, p. 128.) 

H. — Calliope, Sioux Co., Iowa, 5.9 meters S. of the NE. comer of the McC.'auU- Webster elevator, 
18 meters W. of the railway and 55 meters S. of the station; 0.4 meter above ground, 0.25 meter N. of 
the S. end of the foundation wall (pink jasper), at the E. edge. (Note 5, p. 127.) 

I. — Hawarden, Sioux Co., Iowa, in a doorway of the Wood & Fleshman (1902) Block, 1.8 meters S. 
of the center and 2.2 meters E. of the front edge of the front step; a yellow circle in a blue square of tiling, 
5 centimeters on each edge, the most southeasterly blue square in the design. 

City. — Hawarden, Sioux Co., Iowa, on the N. side of Dakota street, 20 meters W. of the W. line of 
Kansas street, at the SW. comer of lot 14, block 5; on the S. sidewalk line; the center of the cap upon 
the upper end of a piece of heavily galvanized 3-inch iron pipe, 8 feet long, resting on a rock 6 feet under- 
ground. 

J. — 1 kilometer S. of Hawarden, Sioux Co., Iowa, 13 meters E. of the railway, 10 meters N. of the 
road; 1 meter W. and 2 meters N. of the SW. comef of a field owned by John Abbey, at the level of the 
rails. (Note 34, p. 128.) 

K. — ^3 kilometers S. of Hawarden, Sioux Co., Iowa, 14 meters W. of the railway, 6 meters W. of the 
road, opposite the crossing; 1 meter E. of the W. road fence, at the level of the rails. (Note 2, p. 126.) 

L. — 4.5 kilometers S. of Hawarden, Sioux Co., Iowa, 500 meters N. of a railway cut, and 240 meters 
by rail S. of a section line; 13 meters NW. of the railway and 5 meters S. of the road; 0. 4 meter below 
the rails; marked by a bowlder. (Note 2, p. 126.) 

M. — In Sioux County, 1.0 kilometer N. of Chaisworth, Plymouth Co., Iowa, 20 meters E. of the rail- 
way, 13 meters N. of the road, 2 meters E. and 1 meter N. of the SW. comer of a pa^^ture, and 1.7 meters 
below the rails. (Note 34, p. 128.) 

N. — Chaisworth, Plymouth Co., Iowa, 25 meters N. of the station, 29 meters E. of the railway, and 12 
meters S. of the road; on a jasper rock set 1 meter S. and 0. 5 meter W. of the NW. corner of a meadow. 
(Note 5, p. 127.) 

0. — Chaisworth, Plymouth Co., Iowa, on the E. pier of the N. pair, under the railway water tank; 
36 meters S. of the station, and 5.5 meters W. of the track; in the top bevel, 0.19 meter above ground, 
at the E. edge and 0.24 meter S. of the N. edge. (Note 5, p. 127.) 
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P. — ^2.3 kHometers S. of Chatsworth, Plymouth Co., Iowa, and 330 meters N. of a railway bridge; 3 
meters N. of a road, 13 meters W. of the railway, 1 meter E. of the fence, and 0.5 meter below the rails. 
(Note 34, p. 128.) 

Q. — 1.4 kilometers N. of AkroUj Plymouth Co., Iowa, and 13 meters S. of a railway bridge; 6 meter. 
S. of the road, 15 meters W. of the railway, 0.5 meter E. of a pasture fence, 1.6 meter below the rails. 
(Note 34, p. 128.) 

R. — Akron, Plymjouth Co., Iowa, in the front doorsill (jasper) of the Akron Savings Bank, 0.47 meter 
NW. of the SE. side of the doorway, 0.12 meter SW. of the front edge, 0.45 meter above the sidewalks 
(Note 5, p. 127.) 

City. — Akron, Plymouth Co., Iowa, at the NE. comer of Reed and Second streets, at the N. side- 
walk line; 0.13 meter W. of the SW. comer of the building; the N. side of the top edge of a 1-inch 
galvanized iron pipe set solidly in cement flush with the sidewalk. 

S. — 1.5 kilometers S. of Akron, Plymxnith Co., Iowa, 15 meters W. of the railway, and 40 meters W. 
of the road along the track; 6 meters N. of the road and 2 meters N. and 0.5 meter E. of the SE. comer 
of a cultivated field; 0.4 meter below the rails. (Note 3, p. 126.) 

T. — 4.0 kilometers S. of Akron, Plymouth Co., Iowa, 13 meters W. of the railway, 7 meters N. of the 
road, 1 meter E. of the fence, and 0.3 meter above the rails. (Note 2, p. 126.) 

V. — Westjield, Plymouth Co., Iowa, 15 meters W. of the railway, 21 meters N. of the road; 6.55 meters 
S. of the NE. comer of the Hopkins elevator, 0.3 meter above ground, 0.1 meter N. of the S. edge of the 
jasper rock, at the E. edge. (Note 5, p. 127.) 

U. — ^1.0 kilometer N. of Westjield, Plymouth Co., Iowa, 13 meters W. of the railway, 12 meters S. 
of the road, 1 meter W. of the fence, and 0.3 meter below the rails. (Note 34, p. 128.) 

W. — 1.6 kilometer S. of Westjield, Phpnouth Co., Iowa, 14 meters E. of the railway, and 15 meters 
W. of the road along the track; 5 meters N. of the road, 1 meter S. and W. of fences, 0.6 meter below 
the rails. (Note 3, p. 126.) 

X. — ^3.2 kilometers S. of Westjield, Plymouth Co., lovoa, 14 meters E. of the railway, and 12 meters 
W. of the road along the track; 6 meters N. of the road, 0.8 meter below the rails. (Note 2, p. 126.) 

Y. — 4.2 kilometers S. of Westjield, Plymouth Co., Iowa, and 1 017 meters E. of the bridge over the 
Big Sioux River; 4 meters E. of a private road, and 14 meters S. of the track; on a jasper rock, of quartzite, 
roughly squared for building purposes, about 1.0 by 0.5 by 3 meters, set 1 meter N. of the fence and 0.2 
meter above the rails. (Note 5, p. 127.) 

Z. — 5.2 kilometers S. of Westjield, PlymovXh Co., Iowa, at the E. end of the railway bridge over 
the Big Sioux River, on the NE. pier of the central four under the old railway water tank; on the extreme 
NW. comer of the stone, at the upper bevel, 0.4 meter above ground. (Note 5, p. 127.) 

C4.-^1.0 kilometer NE. of Elk Point, Union Co., S. Dak., 1 041 meters by rail from the main line 
of railway at the junction; 13 meters NW. of the railway, 17 meters W. of the section line, 1 meter SE. 
of the fence, and 0.6 meter below the rails. (Note 34, p. 128.) 

P. B. M. ^l^.—Elh Point, Union Co., S. Dak., in the SE. comer of the court-house yard. (Note 10, 
p. 127.) 

D4. — 1 kilometer S. of Elk Point, Union Co., S. Dak., 105 meters W. of the railway, at the N. comer 
of the roads, 1 met«r W. and 1 meter N. of the fences, 0.2 meter below the rails. (Note 34, p. 128.) 

E4.— 3.2 kilometers S. of Elk Point, Union Co., S. Dak., 18 meters NE. of the railway, at the NE. 
comer of the crossroads, 1 meter N. and E. of the SW. corner of a cultivated field, 0.6 meter below the 
rails. (Note 2, p. 126.) 

F4. — 7.5 kilometers S. of Elk Point, Union Co., S. Dak., 15 meters SW. of the railway, 8 meters 
N. of the road; 1 meter N. and W. of the SE. comer of a cultivated field, 0.4 meter below the rails. 
(Note 2, p. 126.) 

G4. — Jefferson, Union Co., S. Dak., 800 meters N. of the station; 15 meters SW. of the railway, 5 
meters N. of the road, 1 meter W. and 0.5 meter S. of the SE. comer of a garden, 0.7 meter below the 
rails. (Note 34, p. 128.) 

P. B. M.'^J^ — Jefferson, Union Co., S. Dak., in the NW. comer of the schoolhouse yard, at the 
NE. sidewalk line. (Note 10, p. 127.) 

H4. — Jefferson, Union Co., S. Dak., at the front entrance to the Fontaine Block; 0.45 meter NE. 
of the front edge of the sill, 0.75 meter SE. of the center of the doorway, 0.14 meter W. of the S. wood 
framing, 0.10 meter above the sidewalk; a blue triangle of tiling, 5 by 3.5 centimeters, the most south- 
erly such piece in the design. 
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l^.—JeffersoTiy Union Co., S. Dak., 400 meters S. of the station; 13 meters N. of the railway, 5 meters 
W. of the private road, 1 meter S. of the S. fence of a meadow, and 0.8 meter below the rails. (Note 34, 
p. 128.) 

J4. — 1.6 kilometers SE. of Jefferson, Union Co., S. Dak., 13 meters SW. of the railway, 11 meters 
S. of the road, 1 meter SE. and 0.5 meter NE. of the NE. corner of a cultivated field, at the level of 
the rails. (Note 2, p. 126.) 

K4. — 3.6 kilometers SE. of Jefferson, Union Co., S. Dak., 13 meters SW. of the railway, 12 meters 
E. of the road, 18 meters SE. of the crossing; 2 meters SE. and 0.5 meter NE. of the NW. comer of a 
cultivated field, at the level of the rails. (Note 2, p. 126.) 

L4. — McCook, Union Co., S. Dak., 450 meters N. of the station; 15 meters NE. of the railway, 11 
meters E. of the road, opposite the crossing; 1 meter S. and 0.5 meter E. of the NW. comer of a culti- 
vated field, 0.3 meter below the rails. (Note 34, p. 128.) 

M4.— 0.7 kilometer S. of McCook, Union Co., S. Dak., 30 meters SW. of the railway, 12 meters 
SW. of the road along the track; 5 meters SE. of a private road, 1 meter NE. of the fence, 0.4 meter 
below the rails. (Note 34, p. 128.) 

N4. — 2.7 kilometers S. of McCook, Union Co., S. Dak., on the W. bank of the Big Sioux River, 16 
meters from the edge; 15 meters S.'of the railway, in a wood lot, 1 meter S. of the fence, 1.2 meters 
below the rails. (Note 2, p. 126.) 

P. B. M. n^.— McCook, Union Co., S. Dak., 400 feet S. of the station, 130 feet SW. of the school- 
house, in the south road fence. (Note 10, p. 127.) 

P. B. M. 399.--About 6 miles above Sioiuc City, Iowa, (See App. 8, Report for 1899, p. 842.) 
The B. M. is on Chicago, Milwaukee and St. Paul Ry. land, 14 meters W. of the track, 3 feet E. of the 
W. right-of-way fence, and 3 meters below the rails. In 1905 the cap had been stolen. 

P. B. M. 398.-6 miles above Sioux CUy, Woodbury Co., Iowa. (See App. 8, Report for 1899, p. 
841.) In 1905 the cap had been stolen. 

P. B. M. 397.— 3i miles above Sioux City, Woodbury Co., Iowa, (See App. 8, Report for 1899, p. 
841.) The B. M. is at the overhead crossing, 331 meters N. of the grade crossing at Brughier Bridge, 
2 meters E. of the fence and at the level of the rails. 

DBSCRIPnONS OF PEBMANENT BENCH HARKS BETWEEN EVANSVILLE AND STEPHEN, MINN., 1906. 

Qi. — Near Brandon, Douglas Co., Minn. (See p. 152.) 

Rj. — Brandon, Douglas Co., Minn. (See p. 152.) 

Si. — Evansville, Douglas Co., Minn. (See p. 152.) 

T^.—Evansville, Douglas Co,. Minn. (See p. 152.) 

M3. — About 2 miles NW. of Evansville, Douglas Co,, Minn., 5 telegraph poles W. of milepost 161, 
and 1 meter N. of the Great Northem Ry. right-of-way fence, on the side of a rocky hill. (Note 2, 
p. 126.) 

N3. — Melby, Douglas Co., Minn., about 100 meters W. of station platform, 35 meters W. of a road 
crossing; on the public highway, 8 meters S. of the Great Northem Ry. track. (Note 2, p. 126.) 

Oj. — About 1.6 miles NW. of Melby, Douglas Co., Minn., on the Great Northem right of way, 4}4 
tel^raph poles NW. of the road crossing; in the coping N. of the track of stone arch bridge 68, which 
is over a stream connecting Lake Christiana and Pelican Lake. (Note 16, p. 127.) 

P3. — Ashby, Grant Co., Minn., at the SW. comer of Melby street and the street one block south 
of Main street; in the NE. comer of the property owned by John Madland, 3 meters from the property 
line. (Note 3, p. 126) 

Q,. — Ashby, Grant Co., Minn., at the SE. comer of Main and Larsen streets; in the NW. comer 
and on the N. face of a yellow brick building owned by J. H. Bemis, 1 meter above the sidewalk. 
(Note 1, p. 126.) 

R,. — 1.5 miles NW. of Ashby, Grant Co,, Minn,, 17 telegraph poles W. of milepost 169; % meter 
NE. of the Great Northem Ry. right-of-way fence, on the property line of F. Caldwell's and L. 0. 
Bratvold's farms. (Note 2, p. 126.) 

Sj.— Da/ton, Otiertail Co., Minn., about 475 meters N. of the Great Northem Ry. track; in the 
NW. comer of the public school grounds, % meter from the property line. (Note 3, p. 126.) 

Dalton Astronomic Station. — Daltxm, Otiertail Co., Minn., about 175 feet S. of the building occupied 
by the Bank of Dalton; on a prominent little knoll in the vacant lot owned by M. T. McMahon, who 
lives in Fergus Falls and is the owner of the Dalton Lumber Co. (Note 7, p. 127.) 
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Tg. — D(Uton, Ottartail Co,, Minn., on the Great Northern Ry. right of way, 50 meters E. and 50 
meters N. of the Great Northern Ry. station; on property leased by the Minneapolis and Northern 
Elevator Co., 1 meter N. of the NW. corner of the engine house. (Note 2, p. 126.) 

Dalton Triangulation Station. — 1 mile W. of DalUm, Ottertail Co., Minn., on the Great Northern 
Ry.; on a knoll in a pasture in the NE. I4, SE. J4 sec. 10, T. 131 N., R. 42 W.; about 90 meters S. 
of the NE. comer of the quarter section of land owned by Ivir Vik, who lives about % mile W. of S. 
and across a small lake from the station; 2.42 meters W. of the fence at the eastern side of this section. 
(Note 7, p. 127.) 

U3.— About 2.2 miles NW. of Dalton, Ottertail Co., Minn., J^ mile W. of milepoet 178, on the N. 
right of way; on the NE. comer of the coping of a stone arch bridge, 3 meters below the level of the 
rails. (Note 1, p. 126.) 

Vj. — Parkdale, Ottertail Co., Minn., 15J^ tel^;raph poles W. of milepost 181; on the public road 
% meter S. of the right-of-way fence. (Note 3, p. 126.) 

W3. — About 2.3 miles SE. of Fergus Falls, Ottertail Co., Minn., on the right of way, 3 telegraph poles 
E. of milepost 184; on the S. coping of a stone arch culvert which is over a small stream flowing into the 
lake; in the center of the top surface. (Note 4, p. 127.) 

X3. — Fergus Falls, Ottertail Co., Minn., S. of tracks; on the SE. foundation of the Great Northern 
Ry. water tank, in the SE. corner of the stone. (Note 16, p. 127.) 

Yj. — Fergus Falls, Ottertail Co., Minn., at the SE. comer of Lincoln avenue and Mill street, on the 
doorstep of the northem entrance of the Pickett Block, in the middle of the building; 10 centimeters 
from the N. edge and 15 centimeters from the E. edge^of the step. (Note 13, p. 127.) 

City. — Fergus Falls, Ottertail Co., Minn., at the SE. corner of Bismark avenue and Court street; the 
highest point oi the check valve of a fire plug. 

Z3. — Fergus Falls, Ottertail Co., Minn., on the brick building of the Fergus Falls National Bank; on 
the Court street side, about 12 meters from Lincoln avenue; in the water table. (Note 1, p. 126.) 

A4. — About 3.26 miles W. of Fergus Falls, Ottertail Co., Minn., opposite the third telegraph pole W. 
of milepost 190; at the W. end of a cut and }4 meter inside of the northem right-of-way fence. (Note 2, 
p. 126.) 

B4.- -About 4 miles W. of Fergus Falls, Ottertail Co., Minn., 6 telegraph poles E. of milepost 191; 
in the S. side of the W. abutment of a bridge over Ottertail River, in the SE. comer of the horizontal 
surface of the beveled capstone. (Note 4, p. 127.) 

C4. — Carlisle, Ottertail Co., Minn., 4^2 telegraph poles W. of the station; at a road crossing, in the 
NW. comer of the crossing and at the corner of the fence. (Note 2, p. 126.) 

D4. — About 3 miles W. of Carlisle, Ottertail Co., Minn., 2J^ telegraph poles W. of milepost 198; in 
the center of the N . coping of the stone arch cattle passage 84, about 5 centimeters from N . fence. (Note 
15, p. 127.) 

E4.— In Ottertail Co., Minn., about 4J/2 miles SE. of Rothsay, Wilkin Co., Minn., on the eastern 
side of the public road, in the comer of the fence; on land of Pete Wilson, due W. of his house; about 
500 meters SE. of Indian Triangulation Station, which is on a prominent bald knoll known as Indian 
Mound in the SE. 34 NE. I4, sec. 4, T. 134, R. 44. (Note 2, p. 126.) 

F^.~Rothsay, Wilkin Co., Minn., about 100 meters S. of the railroad station, on the E. side of the 
track, in the SE. corner of the SE. foundation stone of the Great Northern Rv. water tank. (Note 13, 
p. 127.) 

G4. — Rothsay, Wilkiri Co., Minn., at the NW. comer of Second and Main streets; in the door sill 
of the S. entrance of the yellow brick building owned by the Independent Order of Odd Felloe's lodge 
and used as a bank; at the W. end of the sill. (Note 16, p. 127.) 

H4. — Rothsay, Wilkin Co., Minn., about 200 meters E. of the Great Northem Ry. tracks; on the 
public school building, erected in 1903; in the concrete water table at the S. side of the entrance, about 
0.2 meter above the ground. (Note 1, p. 126.) 

I4.- About 3 miles NW. of Rothsay, Wilkin Co., Minn., 7 telegraph poles S. of milepost 207; at the 
public road crossing and in the NE. comer formed by intersection of the public highway and the Great 
Northem Ry. right of way; on property owned by John Nymoen. (Note 2, p. 126.) 

i^.—Lawndale, Wilkin Co., Minn., 25 meters N. of the signboard; 50 meters E. of the main track 
of the Great Northern Ry., on the eastern side of the public road as mapped out, but on the W. side of 
the road now in use; about l^o meters from the telephone pole where the line changes direction. 
(Note 3, p. 126.) 
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K4.— About IJ^ miles N. of Lawndale, Wilkin Co., Minn., at the road croesing, 5 telegraph poles 
S. of milepost 212; on the right of way 11 meters W. of the track. (Note 2, p. 126.) 

L4. — About 2 miles S. of BamesvilU, Clay Co., Minn., 7 meters N. of the second telegraph pole S. of 
milepost 215, and 10 meters W. of the center of the tracks; in the center of the top surface of a large 
granite bowlder on the right of way, almost level with the ground. (Note 5, p. 127.) 

M4. — About J^ mile S. of the railway station at Bamesvilk, Clay Co., Minn., at a crossing; about 
50 meters E. of the Great Northern Ry. tracks, at the corner of the public road, on the E. side, in a 
corner of the fence. (Note 3, p. 126.) 

N4. — Bamesville, ('lay Co., Minn., at the W. entrance of the public school building, on Madison 
avenue, at the N. end of the horizontal surface of the top step. (Note 16, p. 127.) 

O4. — Bame9ville, Clay Co., Minn., on the W. side of Front street, between Second and Third streets, 
1 meter N. of the central entrance to a large red brick building, known as the Oliver Block; in the sand- 
stone sill. (Note 1, p. 126.) 

P4. -About 2 miles N. of Bame»Hlle, Clay Co., Minn., 1 mile N. of the junction; 2 telegraph poles 
N . of milepost 3, opposite wooden culvert 3; on the right of way, in range with the telegraph poles. (Note 
2, p. 126.) 

Q4. — About 4}^ miles NW. of Bamesville, Clay Co., Minn., 5 telegraph poles E. of milepost 4 on 
the line running to Fargo, N. Dak., in range with the telephone p>oles on the N. side of the track. 
(Note 2, p. 126.) 

R4. — Downer, Clay Co., Minn., 175 meters S. of the depot, on an elevator of the Hennepin Elevator 
Co.; on the horizontal surface of the foundation, on the N. side, 2 meters E. of the NW. comer of the 
building. (Note 36, p. 128.) 

S4. — Downer, Clay Co,^ Minn., 175 meters N. of the depot, at the NW. comer of a grade crossing on 
the right of way, 8 meters N . of a telegraph pole and in range with the telegraph poles. (Note 35, p. 128. ) 

T4. — About IJr^ miles N. of Downer, Clay Co., Minn., 14 telegraph poles N. of milepost 10; at the 
NE. comer of a grade croesing, in a comer of a pasture fence; in soft clay. (Note 2, p. 126.) 

U4. — About 1 mile N. of Crawford, Clay Co., Minn., 16 telegraph poles S. of milepost 15; at the NW. 
corner of a grade crossing, on the right of way, 2 meters N. of a telegraph pole and in range with the 
poles. (Note 2, p. 126.) 

V4. — About 1 mile S. of Olyndon, Clay Co., Minn., 11 telegraph poles S. of milepost 18; at the SW. 
corner of a grade crossing; on the right of way, 4 meters S. of a telegraph pole and in range with the 
poles. (Note 35, p. 128.) 

W4. — Glyndon, Clay Co., Minn., on the Northern Pacific right of way, 11 telegraph poles W. of 
the railroad crossing; on the W. abutment of a steel girder bridge; on the N. side, in the center of the 
beveled concrete surface. (Note 36, p. 128.) 

X4.— IJ^ miles S. of Averill, Clay Co., Minn-t on the Great Northern Ry. right of way, 16 telegraph 
poles S. of milepost 24, opposite whistling post marked ^; in range with telegraph poles, set in soft 

clay. (Note 2, p. 126.) 

Y4. — Averill, Clay Co., Minn., 6 rails N. of the N. switch, 3 meters N. of the first telegraph pole N. 
of the grade crossing; 13 meters W. of the Great Northem Ry. track, in range with telegraph poles. 
(Note 35, p. 128.) 

Z4.— About 3 miles S. of Felton, Clay Co., Minn., 3 meters N. of milepost 30; on the right of way in 
range with the telegraph poles. (Note 35, p. 128.) 

Ay -Felton, Clay Co., Minn., 2 telegraph poles S. of milepost 33; 35 meters W. of the station, 

5 meters S. of S. line of station; in comer of a fence on the property of J. J. Hynee. (Note 35, p. 128.) 

By— Felton, Clay Co., Minn., 1 telegraph pole N. of milepost 33; at the SW. comer of the elevator 
owned by Jenkins Elevator Co. ; in the horizontal surface of the foundation stone, 3 inches from the 
S. edge and 4 inches from the W. edge. (Note 4, p. 127.) 

C5. - In Clay Co., Minn., 3 miles S. of Borup, Norman Co., Minn., 3 telegraph poles N. of milepost 37 ; 
in a corner of the fence at the N E. comer of the grade crossing and 25 meters E. of the center of the track 
on land belonging to A. E. Fox; set in clay. (Note 2, p. 126.) 

1)3. — Borup, Norman Co., Minn., 2J^2 telegraph poles N. of the station, 20 meters E. of the tracks; 
on the W. wall of the yellow brick engine house of the Cargill Elevator Co.; in the center of the wall, 

6 courses of brick below the window sill, set in cement. (Note 4, p. 127.) 
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E5— 5orup, Norman Co., Minn., about 400 meters E. of the Great Northern Ry. tracks, in the NE. 
corner of the public school grounds; 7 meters from the eastern edge of the property and 3 meters from 
the N. edge; about 420 meters S. of Borup Triangulation Station. (Note 12, p. 127.) 

F5. — Wheatville, Norman Co., Minn., 2J^ telegraph poles N. of milepost 43; at the SE. comer of a 
grade crossing, and in a comer of the fence, on land owned by Bore Hoven. (Note 12, p. 127.) 

G5. — Ada, Norman Co., Minn., at the NE. comer of the county court-house; on the N. side of the 
building, 1 foot above the ground. (Note 1, p. 126.) 

Geological Survey Meridian Mark. — Ada, Norman Co., Minn., at the NE. comer of Park and Garfield 
avenues; about 15 meters E. of the comer, in the parking; on the southernmost of the two meridian 
marks, a stone post about 5 inches square and having a metallic disk set in the top face, marked 
''U. S. Geological Survey Meridian Mark." The center of the disk is the bench mark. 

Hr. — Ada, Norman Co., Minn., at the NE. comer of Washington and Atlantic avenues; in a red 
brick building, called the Keller, Sprague and Lofgren Block; in the horizontal surface of the first 
step, 6 inches from the N. edge. (Note 14, p. 127.) 

I5. — Ada, Norman Co., Minn., on the eastem side of Pacific avenue, 60 meters N* of Shields ave- 
nue; on the city water tanks; bn the NE. comer of the steel foot of the NE. support to the tank; 2 feet 
above ground, on the horizontal surface of the steel plate; a square cut in outline. 

J5. — Hadler, Norman Co., Minn., 4 telegraph poles S. of the signboard, 3 meters S. of milepost 53; 
in range with the telegraph poles, 12 meters W. of the track. (Note 12, p 127.) 

Kj. — 1.2 miles E. and 3^ mile N. of Hadler, Norman Co., Minn., in Pleasant View Township, near the 
NE. corner of the SW.^ of sec. 15; in the comer of a pasture fence about 5 meters S. of the quarter 
section road, and about 500 meters SW. of Wicklow Triangulation Station; set in sandy clay. (Note 
2, p. 126.) 

Lj. — Lockhart, Norman Co., Minn., 3 telegraph poles N. of milepost 58; at the SE. comer of the grade 
crossing, 50 meters E. of the main Great Northem Ry. track; in a comer of a fence, on the Lockhart 
farm. (Note 2, p. 126.) 

Mj. — Beltrami, Polk Co., Minn., 50 meters N. of the station, on the W. side of the track, at the SW. 
comer of the railroad water tank; in the SW. comer of the horizontal surface of stone. (Note 16, p. 127.) 

N5. — Beltrami, Polk Co., Minn., about 200 meters N. of station; on the building of the Imperial 
Elevator Co., in the rough granite foundation stone of the elevator; on the N. side, 1 meter from the 
W. side and 0.3 meter above ground, in the vertical surface. (Note 4, p. 127.) 

O5. — 1 mile N. of Beltrami, Polk Co., Minn., 4 telegraph poles N. of milepost 66, 20 meters S. of 
the grade crossing; on the right of way E. of the tracks, 2 metere N. of a tel^raph pole, and in range 
with the telegraph poles. (Note 2, p. 126.) 

Pf.— Russia, Polk Co., Minn., 30 meters N. of the signboard, 55 meters E. of the Great Northem 
Ry. track; at the NW. comer of the road crossing, on Russia farm. (Note 12, p. 127.) 

Qg. — 1 mile N. of Russia, Polk Co., Minn., 7 telegraph poles N. of milepost 72; 30 meters east of the 
track, on the right of way, in a fence comer. (Note 2, p. 126.) 

Rj. — Kittson, Polk Co., Minn., 110 meters N. of the signboard, on the right of way W. of the track, in 
range with the telegraph poles. (Note 12, p. 127.) 

S5. — IJi miles N. of Kittson, Polk Co., Minn., 8 telegraph poles S. of milepost 77; at the N W. comer 
of the grade crossing, in a comer of the fence. (Note 2, p. 126.) 

T5. — 2}4 miles N. of Kittson, Polk Co., Minn., about 200 meters W. of Andover Triangulation 
Station, at the NW. corner of a grade crossing and 5 meters N. of th^ highway limit. (Note 2, p. 126.) 

U5. — Crookston, Polk Co., Minn., on the E. side of the S. abutment of the steel railway bridge 
over Red Lake River; in the NE. corner of the horizontal surface of the coping stone. (Note 36, p. 128.) 

V5. — Crookston, Polk Co., Minn., at the side entrance of the store at the NW. corner of Main and 
Roberts streets, 35 meters W.of the E. line of building; at the W. end of the horizontal surface of the top 
step. (Note 16, p. 127.) 

City. — Crookston, Polk Co., Minn., at the entrance to the Merchants' National Bank building, 
on the NW. comer of Second and Main streets; a square in outline, on the N. side of the top of the first 
step. 

W5. — Crookston, Polk Co., Minn., at the NE. comer of the county court-house; on the N. side, 2 feet 
from the E. side, 3 feet above ground, in the second course of stone. (Note 1, p. 126.) 
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X5. — ^About 3 miles N. of Croohston, Polk Co., Minn., on the Great Northern Ry. right of way, 65 
meters S. of the Northern Pacific R. R. crossing; on W. side of the Great Northern Ry. tracks, in range 
with the telegraph poles; set in clay. (Note 2, p. 126.) 

Y5. — Shirley, Polk Co., Minn., 120 meters S. of signboard, in range with the telegraph poles and in 
the right of way; set in clay. (Note 12, p. 127.) 

Zj. — 1 mile N. of Shirley, Polk Co., Minn., on the Great Northern Ry. right of way, directly opposite 
signboard "Shirley 1 mile"; 13 telegraph poles N. of milepost 6, 12 meters S. of the telegraph pole 
with the section numbers, 52, 53; on the right of way, in range with the telegraph poles; set in clay. 
(Note 2, p. 126.) 

A,i. — ^About J^ mile S. oi Euclid, Polk Co., Minn., 5J^ telegraph poles N. of mile post 12; on the eastern 
side of the track, at the SE. corner of the surveyed highway crossing, in range with telephone poles. 
(Note 12, p. 127.) 

B,. — Euclid, Polk Co., Minn., 200 meters W. of the Great Northern Ry. depot, in the SE. corner 
of the public school grounds; 5 feet from the S. property line, and 1 foot from the E. property line; set 
in clay. (Note 2, p. 126.) 

Cg. — ^About 2 miles N. of Euclid, Polk Co., Minn., 10 telegraph poles S. of milepost 15; 17 paces 
W. of the Great Northern Ry. track, in the NE. comer of the cemetery fence; set in clay. (Note 2, 
p. 126.) 

Dg. — Near Angui, Polk Co., Minn., about 200 meters SW. of Sherack Triangulation Station, in 
the NE. comer of NE. yi of sec. 1, Keystone township; 25 paces W. of a road crossing; 1 foot S. of a pasture 
fence; set in cement. (Note 2, p. 126.) 

E,. — An^us, Polk Co., Minn., 400 meters S. of the depot, 200 meters W. of the track; in the SE. 
corner of the public school grounds; set in clay. (Note 12, p. 127.) 

Fg. — About 234 miles N. of Angv^, Polk Co., Minn., 5 meters S. of milepost 23; in the right of way, 
and in range with the telegraph poles; set in clay. (Note 2, p. 126.) 

Gj. — Warren, MarsJiall Co., Minn., % mile S. of the station, 3}^ telegraph poles S. of milepost 29; 
on the E. side of the tracks, in a comer of the right-of-way fence, set in clay. (Note 12, p. 127.) 

He. — Warren, Mar shall Co., Minn., 300 meters SE. of the depot, at the W. entrance of the county 
court-house; at the N. end of the horizontal surface of the second step. (Note 16, p. 127.) 

I5. — Warren, Marshall Co., Minn., at the S. entrance to Warren State Bank, on the NW. comer of John- 
son avenue and Main street; at the W. end of the horizontal surface of the stone step. (Note 1, p. 126.) 

Jj. — Warren, Marshall Co., Minn., 400 meters N. of the depot; on the city water tank, at the NE. cor- 
ner of the structure, on the NE. comer of the steel foot; a square cut in outline, 1 foot above ground. 

K^. — 2}^ miles N. of Warren, Marshall Co., Minn., 1)/^ telegraph poles S. of milepost 32; on the right 
of way W. of the track, in a comer of the right-of-way and cattle-guard fences; set in cement. (Note 
2, p. 126.) 

L^. — About 2 miles S. of Argyle, Marshall Co., Minn., lOJ^ telegraph poles N. of milepost 37; at the 
NW. comer of a grade crossing, in a comer of the right-of-way and cattle guard fences; set in clay. 
(Note 2, p. 126.) 

Me- — Argyle, Marshall Co., Minn., 500 meters W. of the depot, in the NW. corner of the public 
school grounds; set in clay. (Note 12, p. 127.) 

Ng. — Argyle, Marshall Co., Minn., at the E. entrance of the yellow brick building occupied by the 
Farmers and Merchants' Bank, on the SW. corner of Third street and Pacific avenue; on the N. end 
of the horizontal surface of the third stone step; a square cut in outline, lettered U.S. 

Oj. — Near Argyle, Marshall Co., Minn., in Tamarac Township, in sec. 35, T. 157, R. 48, about 420 
meters N. of Argyle Triangulation Station; on the W. side of the road leading to a farmhouse, in a cor- 
ner of the fence; on property of Mr. Jose; set in clay. (Note 2, p. 126.) 

Pg. — 1 mile S, of Stephen, Marshall Co., Minn., 3 telegraph poles N. of milepost 46; on the right 
of way, at the NW. corner of the grade crossing, 2 meters N. of a telegraph pole and in range with the 
poles; set in clay. (Note 2, p. 126.) 

Qe. — Stephen, Marshall Co., Minn., at the E. entrance to the red brick building owned by the 
Bank of Stephen, on the NW. comer of Pacific avenue and Fifth street; at the N. end of the top of the 
second step. (Note 1, p. 126.) 

Rg. — Stephen, Marshall Co., Minn., 600 meters W. of the depot; on the E. side of the public school 
building, 2 feet from the S. side, in the eighth course of brick above the water table. (Note 4, p. 127. ^ 
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Se- — Stephen, Marshall Co.^ Minn., 225 meters E. of the depot; at the NE. corner of the road crossing, 
in a comer of the fence; set in clay. (Note 12, p. 127. ) 

Tg.— Near Stephen, Marshall Co., Minn., in the NW. comer of the NE. y^, sec. 4, T. 157, R. 48; 
37 meters SW. of the Stephen West Base, 11 meters S. of the road and 5 meters E. of the drainage ditch; 
.•^ot in clay. (Note 2, p. 126.) 

Stephen West Base. — About 3^2 ^i^^ N. and ^ mile E. of Stephen, Marshall Co., Minn., in Sinnot 
Township, in the SW. corner of the SE. }4, sec. 33, T. 158, R. 48, on cultivated land belonging to Mr. 
J. Gillespie of Stephen; 31.0 meters E. of half section line and 15.0 meters N. of the center of the E. and 
W. section road; an outlined square cut on the top of a granite block, about 3 inches to the southward 
of the copper bolt marking the station. 

DESCRIPTIONS OF PERMANENT BENCH MARKS FROM SMITH VILLE TO GALVESTON, TEX., 190r>-19«IJ. 

W^.—Smithmlle, Bastrop Co., Tex. (See App. 7, Report, for 1904, p. 446.) 

X^.—Srnithville, Bastrop Co., Tex. (See App. 7, Report for 1904, p. 446.) 

Y5.- Smithville, Bastrop Co., Tex. (See App. 7, Report for 1904, p. 446.) 

316 Primms Spur. — Kirtley, Fayette Co., Tex.\ an iron post set near the right-t)f-way fence and back 
of the second telegraph pole E. of mile board 974; marked 316. (Note 18, p. 127.) 

Ug. — 2 miles SE. of Kirtley, Fayette Co., Tex., on the right of way of the Missouri, Kansas and Texas 
Ry., near mile board 976; on the E. concrete abutment of bridge 2064, in the top surface, 1 meter 
from the N. edge. (Note 36, p. 128.) 

292 West Point.— ir<»« Point, Fayette Co., Tex., 90 feet W. and 40 feet N. of the junction, at the 
crossing of the San Antonio and Aransas Pass Ry. and Missouri, Kansas and Texas Ry.; in a corner of 
the right-of-way fence; an iron post, marked 295. (Note 18, p. 127.) 

V^. — West Point, Fayette Co., Tex., 60 meters E. of the Missouri, Kansas and Texas Ry. station; 
in the NE. corner of a grade crossing, % meter from the right-of-way fence; on land owned by J. I* 
House. (Note 11, p. 127.) 

W^. — Plum, Fayette Co., Tex., 4 telegraph poles W. of the station, in the NW. corner of a grade 
crossing; % meter from the right-of-way fence, on the land owned by J. C. Brown of La Grange; set in 
clay. (Note 2, p. 126.) 

Xg.— PZwm, Fayette Co., Tex., 175 meters SE. of the ^station and 45 meters SW. of the Missouri, 
Kansas and Texas Ry. tracks, in the comer of a fence, about 15 meters NW. of the store and on the land 
owned by Anton Legler. (Note 11, p. 127.) 

Y5. — 2 miles NW. of La Grange, Fayette Co., Tex., 14 telegraph poles W. of mile board 987; 70 meters 
W. of a grade crossing and 3^ meter N. of the right of way of the Missouri, Kansas and Texas Ry.; in 
the corner of a fence, on land owned by Christian Diers; .«et in clay. (Note 2, p. 126.) 

Z,5. — La Grange^ Fayette Co., Tex., in the county court-house; on the stone step of the Washington 
Street entrance, in the horizontal surface of the first .step from the top, % foot from the S. end. (Note 
16, p. 127.) 

A7. — La Grange, Fayette Co., Tex., on Colorado street, in the NE. corner of the First National Bank 
building; in the vertical surface of the water table, 0.2 meter from the E. face. (Note 1, p. 126.) 

B-. — La Grange, Fayette Co., Tex., 275 meters NE. of the Missouri, Kansas and Texas Ry. station 
and 3^ meter NW. of (he right of way; in the NE. corner of a grade street (Tossing; on the property of 
John Speckels. (Note 11, p. 127.) 

Cj.—V/i miles W. of Halsted, Fayette Co., Tex., 30 meters W. of mile board 993; ^ meter S. of the 
right of way of the Missouri, Kansas and Texas Ry., in the SE. corner of a private grade crossing; on 
land owned by Ernest Nitschke; set in clay. (Note 2, p. 126.) 

D7. — 450 meters W. of Halsted, Fayette Co., Tex., on the right of way, 2^ meter from the S. fence, 
in the SE. comer of a grade crossing. (Note 11, p. 127.) 

E7. — Fayetteville, Fayette Co., Tex., in the brick store owned by ll.Zapp's Sons; in the concrete 
water table on the S. side of the E. entrance. (Note 1, p. 126. ) 

F7. — Fayetteville, Fayette Co., Tex., 18 meters E. of the station; on the right of way 6 meters N. of 
the tracks, in range with a row of trees in tte parking. (Note 11, p. 127.) 

G J. —Boggy Tank, Fayette Co., Tex., 9 telegraph poles W. of mile board 1006; near the S. end of 
the W. abutment of bridge 2104, in the horizontal surface, 0.2 meter from the S. edge of the capstone. 
(Note 4, p. 127.) 
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II7. — 3)^ miles W. of Nev^ Ulm, Austin Co., Ter., 6 meters E. of mile board 1010; in the corner of 
the right-of-way and cattle-guard fences. (Note 11, p. 127.) 

I7. — New Uhn, Austin Co., Te.2:., 100 meters NE. of the Missouri, Kansa*^ and Texas Ry. station; 
in the brick store owned by L. R. Fink, on the E. side of the building, I meter from the N. side, IJ^ 
meters above ground. (Xote 4, p. 127.) 

J7. — Neir Ulm, Austin Co., Tex., 225 meters* W. of mile board 1014; on the N. right of way, in the 
corner of the right-of-way and cattle-guard fences. (Note 11, p. 127.) 

K7. -A}.'^ miles E. of New Ulm, Austin Co., Tex., 9 telegraph poles E. of mile board 1018, on the right 
of way of the Missouri, Kansas and Texas Ry., 11 paces N. of the tracks, set in sand. (Note 2, p. 126.) 

L7.- Cat Spring, Austin Co., Tex., 125 meters W. of mile board 1024; J/g meter S. of the right of 
way, at the SW. corner of a grade crossing. (Note 11, p. 127.) 

M7. — 6 miles W. of Sealy, Austin Co., Tex., 10 telegraph poles E. of mile board 1029; on the right 
of way of the Missouri, Kansas and Texas Ry.. in the NE. corner of a grade crossing, }^ meter from the 
right-of-way fence. (Note 2, p. 126.) 

^7—3?^ miles W. of Sealy, Austin Co., Tex., 13 telegraph poks E. of mile board 1031; in the NE. 
corner of a grade crossing, 0.2 meter N. of the right of way of the Missouri, Kansas and Texas Ry. (Note 
11, p. 127.) 

07.- Sealy, Austin Co., Tex., on the right of way of the Missouri, Kansas and Texas Ry., 35 meters 
E. of the station; on the water tank on the top of the second concrete mvdsill from the tracks, 0.1 meter 
from the \V. end of the sill. (Note 16, p. 127.) 

P-^.-'Seily, Austin Co., Tex., on Foulken street, in the center of the E. face of the brick store 
owned by A. Preibisch. about 1.3 meters above the walk. (Note 4, p. 127.) 

Q7.- 'Sealy, Austin To., Tex., on Foulken street, in the cement walk in front of the brick store 
owned by Mistroit Bros. & Co.. 0.15 meter from the NW. comer of the building. (Note 13, p. 127.) 

R7. -IJ^ miles E. of San Felipe, Austin Co., Tex., 4*^ telegraph poles W. of mile board 1040; in 
the N VV. corner of a grade crossing, J^ meter from the right of way of the Missouri, Kansas and Texas Ry., 
on land owned by John Hluchan; set in clay. (Note 2, p. 126.) 

S7. — }^ mile E. of McDowell, Austin Co., Tex., on the Missouri, Kansas and Texas Ry.; on bridge 
2156 over the Brazos River, at the S. end of the first pier W. of the Austin-Waller county line; on the 
top surface of the southernmost short section of rail, resting on the cement pier; a 2.5 centimeter square, 
chiseled in outline between two transverse girders. 

T7. — 3 miles W. of Brookshire, Wc ller Co., Tex., 5 telegraph poles \V. of mile board 1045; on the 
right of way of the Missouri, Kansas and Texas Ry., in the NE. corner of a grade crossing, % meter 
from the right-of-way fence; set in clay. (Note 2, p. 126.) 

U;. — Brookshire, Waller Co., Tex., 300 meters \V. of the station; cm the right of way of the Missouri, 
Kansas and Texas Ry., in the S\V. corner of a grade crossing, J^ meter from the right-of-way fence. 
(Note U, p. 127.) 

V-. — 3 miles E. of Brookshire, Waller Co., Tex., 4 rails W. of mile board 1051; on the right of way 
of the Missouri, Kansas and Texas Ry.. in the NW. comer of a grade crossing, ]/^ meter from the right- 
of-way fence; set in clay. (Note 2, p. 126.) 

W7. — In Waller Co., V/^ miles W. of Knty, Harris Co., Tex., 12}^ telegraph poles E. of mile board 
10)4; on the right of way of the Missouri, Kansas and Texas Ry., in the NW. corner of a grade crossing, 
15 paces N. of the tracks. (Note 1 1, p. 127.) 

X7. — Katy, Harris Co.. Tex., 175 meters W. and 100 meters S. of the Missouri, Kansas and Texas Ry. 
station; in the water tank owned by the Katy Rice Milling Co., in the horizontal surface of the SW. 
foundation. (Note 4, p. 127.) 

Y-. — Katy, Harris Co., Tex., on the right of way of the Missouri, Kansas and Texas Ry., 65 meters 
E. of the station, on the water tank; at the E. end of the fourth concrete mudsill from the tracks, in 
the vertical surface. (Note 1, p. 126.) 

Z7. — 2% miles E. of K* ty, Harris Co., Tex., on the right of way of the Missouri, Kansas and Texas 
Ry., 15 telegraph |K)1os E. of mile board 1058. in the SE. corner of a grade crossing, 15 meters S. of the 
tracks. (Note 11, p. 127.) 

A^.—Burmp, Harris Co., Tex., 20 metci-s \V. of the signboard: 33 m( ters S. of the Missouri, Kansas 
and Texas Ry. tracks, on the S. side of a public highway, }4 meter from the property line. (Note 1 1 , p. 127.) 
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Br. —Barker^ Harris Co., Tex., 20 meters W. of the signboard; 35 meters S. of the Missouri, Kansas 
and Texas Ry. tracks, in the corner of a fence, on land owned by G. T. Miller; set in cement. (Note 
2, p. 126.) 

Gg. — Letiti'iy Harris Co., Tex., on the right of way of the Missouri, Kansas and Texas Ry.; 65 meters 
E. of the station and 30 meters S. of the tracks, in the corner of a fence; set in clay. (Note 2, p. 126.) 

1^8- — 23^ miles W. of Hillendahl, Harris Co., Tex., 8J^ telegraph poles W. of mile board 1071; in 
the SE. comer of a grade crossing, 15 meters S. of the Missouri, Kansas and Texas Ry . tracks; set in clay. 
(Note 2, p. 126.) 

Eg-— M naile W. of Hillendahl, Harris Co., Tex., on the right of way of the Missouri, Kansas and 
Texas Ry., 11 telegraph poles W. of mile board 1073; on a concrete culvert, in the center of the hori- 
zontal surface, 0.15 meter from the N. edge. (Note 36, p. 128.) 

Fg. — 1 mile E. of Hillendahl, Harris Co., Tex,, 7J^ telegraph poles E. of mile board 1074; at the NE. 
corner of a grade crossing, on the public highway, 15 meters N. of the Missouri, Kansas and Texas Ry. 
tracks, on range with the right-of-way fence; set in clay. (Note 2, p. 126.) 

Gg. — 3 miles E. of Hillendahl, Harris Co., Tex., lOJ^ telegraph poles E. of mile board 1076; 35 meters 
S. of the Missouri, Kansas and Texas Ry. tracks, in the SE. corner of a highway junction; on land 
owned by Gustav Peachman. (Note 11, p. 127, except the post was 5 by 8 inches.) 

Hg. — Eureka, Harris Co., Tex., on the right of way of the Missouri, Kansas and Texas Ry., 150 
meters E. of the Houston and Texas Central R. R. crossing; in the concrete foundation of a block signal. 
(Note 16, p. 127.) 

Ig. — Houston Heights, Harris Co., Tex., 7J^ telegraph poles E. of mile board 1081, and 25 meters 
S. of the Missouri, Kansas and Texas Ry. tracks; in the parking and midway between two electric car 
lines; set in clay. (Note 2, p. 126.) 

Jg. — Houston, Harris Co.j Tex., at the NE. corner of Willow and Baker streets, in the center of the 
W. face of the supporting pillar at the SW. comer of the building of the Peden Iron and Steel Co.; in 
the concrete water table, about 1 meter above the cement walk. (Note 1, p. 126.) 

Kg. — Houston, Harris Co., Tex., at the SE. corner of Franklin and Fannin streets, in the stone step 
of the N. entrance to the post-office; on the horizontal surface, 0.1 meter from the E. end of the lower 
step. (Note 13, p. 127.) 

Lg. — Houston, Harris Co., Tex., on Gable street, 90 meters N. of the Galveston, Houston and Hen- 
derson R. R. tracks; on the S. abutment of the steel highway bridge over Buffalo Bayou; in the hori- 
zontal surface, 25 centimeters from W. edge. (Note 1 , p. 126.) 

City. — Houston, Harris Co., Tex., at the SE. comer of Milby street and Harrisburg road, 10 inches 
N. of a telegraph pole; a bolt driven into the ground, the top level with the curb. 

Mg. — ^3 miles E. of Houston, Harris Co., Tex., on the right of way of the Galveston, Houston and 
Henderson R. R., 8J^ telegraph poles E. of mile board 3, and 3 meters N. of the track; in the center of 
the top surface of a concrete culvert. (Note 15, p. 127.) 

Ng. — ?i mile N. of Harrisburg, Harris Co., Tex., on right of way of the Galveston, Houston and 
Henderson R. R., 5J^ telegraph poles S. of mile board 5; 8 meters E. of the tracks, and about 2 meters 
below the level of the rail; in the center of the top surface of a concrete culvert. (Note 4, p. 127, the 
bolt being set in lead and lettered U. S. B. M.) 

R. M. — Harrisburg, Harris Co., Tex., on the right of way of the Galveston, Houston and Henderson 
R. R.; 25 meters S. of the Galveston, Harrisburg and San Antonio R. R. crossing, 13 meters W. of the 
tracks. (Note 20, p. 127.) 

Og. — 1 mile S. of Harrisburg, Harris, Co., Tex., 13?^ telegraph poles N. of mile board 7; in the SE. 
corner of a grade crossing; 18 meters S. of the Galveston, Houston and Henderson R. R. tracks, and 5 
meters S. of the comer of the right-of-way fence; on range with the telegraph poles outside the right 
of way; set in clay. (Note 2, p. 126.) 

M. M. 9. — 3}i miles SE. of Harrisburg, Harris Co., Tex., on the right of way of the Galveston, Hous- 
ton and Henderson R. R.; 15 meters SE. of mile board 9, and 15 meters SW. of the track. (Note 20, 
p. 127.) 

Ps- — ^M miles SE. of Harrisburg, Harris Co., Tex., on the right of way of the Galveston, Houston 
and Henderson R. R., 35 meters NW. of mile board 10; on a steel and concrete bridge, 2 meters NE. 
of the tracks; in the center of the horizontal surface of the N. abutment. (Note 4, p. 127.) 
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Qs- — ^H miles NW. of Genoa, Harris Co., Tez.y 8 meters SW. of mile board 11; on range with the 
telegraph poles outside of the right-of-way fence. (Note 11, p. 127.) 

M. M. 12. — 2]/i miles NW. of Genoay Harris Co., Tex., on the right of way of the Galveston, Houston 
and Henderson R. R. ; 20 meters SE. of mile board 12 and 15 meters SW. of the tracks. (Note 20, p. 127.) 

Rg. — Genoa, Harris Co., Tex., about 56 meters NW. of the station, on the right of way of the Galves- 
ton, Houston and Henderson R. R.; 8 meters SW. of the tracks, in the foundation of the water tank, 
on the SE. side, in the horizontal surface. (Note 1, p. 126.) 

Sg. — Genoa, Harris Co., Tex., about 75 meters SE. of the Galveston, Houston and Henderson R. R. 
station and about 55 meters NE. of the tracks, in the comer of a fence. (Note 11, p. 127.) 

M. M. 16. — IJi miles SE. of Genoa, Harris Co., Tex., on the right of way of the Galveston, Houston 
and Henderson R. R.; 20 meters NW. of mile board 16, and 15 meters SW. of the tracks. (Note 20, 
p. 127.) 

M. M. 18. — m miles SE. of Genoa, Harris Co., Tex., on the right of way of the Galveston, Houston 
and Henderson R. R., 20 meters SE. of mile board 18, and 15 meters SW. of the tracks. (Note 20, p. 127.) 

Tk.— 1 mile NW. of Webster, Harris Co., Tex., \m telegraph poles NW. of mile board 21; 35 meters 
NE. of the Galveston, Houston and Henderson tracks, 15 meters SW. of an artesian well, on land owned 
by Harvey T. D. Wilson; set in clay. (Note 2, p. 126.) 

L'g. — Webster, Harris Co., Tex., 100 meters SW. of the Galveston, Houston and Henderson R. R. 
station, in the comer of a fence at the E. comer of a street crossing; on land owned by Harvey T. D. 
Wilson. (Note 11, p. 127.) 

M. M. 22. — )/^ mile SE. of Webster, Harris Co., Tex., on the right of way of the Galveston, Houston 
and Henderson R. R.; 12 meters SE. of mile board 22, 15 meters SW. of the tracks. (Note 20, p. 127.) 

Vg. — League City, Galveston Co., Tex., on the right of way of the Galveston, Houston and Henderson 
R. R.; 7 meters SE. of the station and 10 meters NE. of the tracks; on the top surface of a 7 by 8 inch 
stone post set in the parking. (Note 1, p. 126.) 

Wg. — 2 miles southeast of League City, Galveston Co., Tex., on the public highway, llj^ telegraph 
poles southeast of mile board 26, in the east comer of a grade crossing, % meter from the comer of the 
right-of-way fences; set in clay. (Note 2, p. 126.) 

Xg. — }/i mileNW. of Dickinson, Galveston Co., Tex., on the right of way of the Galveston, Houston 
and Henderson R. R., 9}/^ telegraph poles SE. of mile board 28; in the center of the top surface of a con- 
crete culvert, 6J4 meters SW. of the tracks. (Note 1, p. 126.) 

Yg. — Dickinson, Galveston Co., Tex., in the park owned by the Galveston, Houston and Henderson 
R. R. Co.; 5 telegraph poles SE. of the station, 35 meters NE. of the Galveston, Houston and Henderson 
R. R. tracks, in the comer of a fence. (Note 11, p. 127.) 

Zg. — J^ mile SE. of Dickinson, Galveston Co., Tex., 11 telegraph poles SE. of mile board 29; in the 
SW. corner of a grade crossing, 13 meters SW. of the Galveston, Houston and Henderson tracks; on land 
owned by C. Nolan; set in clay. (Note 2, p. 126.) 

M. M. 32. — 4 miles NW. of Lanuirque, Galveston Co., Tex., on the right of way of the Galveston, 
Houston and Henderson R. R.; about 10 meters from mile board 32, 15 meters SW. of the tracks. 
(Note 20, p. 127.) . 

M. M. 34. — 2 miles NW. of Larruirque, Galveston Co., Tex., on the right of way of the Galveston, 
Houston and Henderson R. R.; 25 meters SE. of mile board 34, and 15 meters SW. of the tracks. (Note 
20, p. 127.) 

Ag. — Lavnarque, Galveston Co., Tex., on the right of way of the Galveston, Houston and Henderson 
R. R., 40 meters NW. of the station and 7J^ meters SW. of the tracks; in the concrete foundation of the 
water tank, in the center of the E. face, about 1 meter above ground. (Note 1, p. 126.) 

Bg.— J^ mile SE. of Lamarque, Galveston Co., Tex., 12>^ tel^raph poles SE. of mile board 36, 36 
meters NE. of the Galveston, Houston and Henderson tracks; in the N. comer of a highway crossing, on 
land belonging to the Tarpey estate. (Note 2, p. 126.) 

Cq. — Texas City Junction, Galveston Co., Tex., 2% miles SE. of Lamarque, 10 telegraph poles NW 
of mile board 39, 35 meters SW. of the Galveston, Houston and Henderson R. R. tracks; in the comer of 
a fence; set in clay. (Note 2, p. 126.) 

M. M. 41. — Near Texas City Junction, Tex., on the right of way of the Galveston, Houston and Hender- 
son R. R. ; 26 meters SE. of mile board 41, 15 meters SW. of the tracks. (Note 20, p. 127 .) 
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l\.- Virginia Pointy Galveston Co.^ Tex., on the right of way of the Santa Fe R. R.; 30 meters NW. 
of the trestle, 8 meters SW. of the tracks, on range with the telegraph poles; set in sand. (Note 2, p. 126.) 

Ej,. — 23^0 miles W. of Galveston, Galveston Co., Tex., 100 meters S. of the Galveston, Houston and 
Henderson R. R. tracks; at the SW. corner of the first grade crossing to the eastward of the stock pens. 
(Notell, p. 127.) 

Vt^.~ -Galveston, Galveston Co., Tex., lH miles W. of the Union Depot, in the concrete foundation of 
the Galveston, Houston and Henderson R. R, shops; on the N. side, back of a telegraph pole; 9 meters 
from the E. end, in a beveled surface. (Note 1, p. 126.) 

G^.— Galveston, Galveston Co., Tex., a Santa Fe R. R. B. M., at the NE. comer of B and Twenty-fifth 
streets; in a steel window sill on the W. side of the Sealy Building, IJ^ meters from the S. side of the 
building, 2}^ decimeters from the south edge of the sill. (Note 13, p. 127.) 

City .—Galveston, Galveston Co., Tex., on Eighth street, between Mechanic and Strand streets; at 
the SE. corner of an allf^y and the street; the top of an arrowhead on a hydrant. 

Tidal 1.— Galveston, Galveston Co., Tex., ^t the SW. comer of the U. S. coal wharf at Fort Point; the 
10-foot mark of the fixed tide staff, nailed to a pile. 

Tidal 2. — Galveston, Galveston Co., Tex., in the pile alongside of the fixed tide staff; a horizontal 
mark made through the center of the head of the one of two spikes nearer the tide staff. 

Tidal 3=U. S. E. B. M. A.— Galveston, Galveston Co., Tex.; in the westem face of the concrete foun- 
dation wall of the cable tank, near the steps leading into the shed house; the top of a brass bolt, the pro- 
jecting portion of which has been filed flat for the foot of the leveling rod. 

Tidal 4. — Galveston, Galveston Co., Tex.; a horizontal line cut in the head of a brass bolt set with its 
head flush with the concrete wall of the cable tank, about 6 inches above Tidal 3. 

Tidal 5. -Galveston, Galveston Co., Tex., established by the Corps of Engineers, U. S. Army, in 
1890; the top of the NE. bolt of the NW. bearing pile of the Fort Point Light-House. 

Tidal 6. — Galveston, Galveston Co., TVx., about 6 feet E. of the trestle bent marked 100. (Note 19, 
p. 127, the iron rail reaching nearly to the surface of the tracks.) 

Tidal 7. — Galveston, Galveston Co., Tex., about 14 feet N. from trestle bent marked 90. (Note 19, 
p. 127.) 

Tidal S. -Galveston, Galveston Co., Tex., about 28 feet N. from trestle bent marked 80. (Note 19. 
p. 127.) 

Tidal 9=U. S. E. B. M. Fence Line.— Galveston, Galveston Co., Tex.', between 400 and'^OO feet 
southward from the office building at Fort Point, Tex.; in the center of the S. jetty, immediately below 
the railroad trestle; the top of a brass bolt set in a box of concrete, the head of the bolt projecting about 
an inch. A stringer of the railroad track was directly above the bolt in 1906. 

Tidal 10. — Galveston, Galveston Co., Tex., at a point near trestle bent marked 60. (Note 19, p. 127.) 

Tidal 11. — Galveston, Galveston Co., Tex., about 14 feet S. from the trestle bent marked 50. (Note 
19, p. 127.) 

Tidal 12. — Galveston, Galveston Co., Tex., about 29 feet N. from trestle bent marked 40. (Note 19, 
p. 127.) 

Tidal Vi.— -Galveston, Galveston Co., Tex., near the trestle bent marked 30. (Note 19, p. 127; covered 
by a railroad tie, a portion of which was cut away to reach the B. M.) 

Tidal 14. — Galveston, Galveston Co., Tex., about 12 feet S. from trestle bent marked 20. (Note 19, 
p. 127; the top of the rail being almost covered by a railroad tie.) 

Tidal lb.— Galveston, Galveston Co., Tex., about 10 feet S. from trestle bent marked 10. (Note 19, 
p. 127.) 

Tidal 16. — Galveston, Galveston Co., Tex., in the concrete walk at the NW. comer of the hospital 
grounds on Ninth street, about 28 inches from a telegraph pole and about 4 inches from the NW. 
corner of the walk; the top of a wire nail. 

Tidal 17.— <]falveston, Galveston Co., Tex., the highest point of the diagonal line forming the intersec- 
tion of the S. and W. concrete walls about the hospital grounds, comer of Ninth and Strand streets. 

Tidal 18. — Galveston, Galveston Co., Tex., at the NE. comer of the Hendley Building, corner of 
Twentieth and Strand streets; on the top of the stone water table, at the edge where the comer has been 
chipped off. This B. M. is the city datum. 

Tidal 19.- -Galveston, Galveston Co., Tex., on the N. side of the Hendley Building, comer of Twen- 
tieth and Strand streets, about a foot from the NE. comer of the building, and 4 feet above Tidal 18; 
a small hole in the center of the face of the head of a copper bolt set flush with the wall. 
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DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN GRAFTON AND CHICAGO, ILL., 1902-4. 

[These descriptions are published in House Document No. 263, Fifty-ninth Congress, first session, and are republished here. 
Slight changes are made for the purpose of Indexing and for condensation by means of general notes.] 

P. B. M. A.—Grafum, Jersey Co., III. (See App. 8, Report for 1899, p. 719.) 

P. B. M. S.— Grafton, Jersey Co., III. (See App. 8, Report for 1899, p. 719.) In building the tower 
to the church in 1901, the stone doorstep was moved from its position in 1880, at the front of the church, 
some 6 feet E. to the front of the tower. 

P. B. M. 2.— Near Grafton, Jersey Co., III. (See App. 8, Report for 1899, p. 719.) The B. M. is in 
the top of a dressed stone post. 

T. B. M. 2. — In the natural rock, on the northerly side of highway running along the foot of the 
bluffs on the L. B. of the Illinois River to the W. of Grafton, III., the bench being 7.5 feet from center 
of wagon track and about 3.75 feet above it. In the 100 feet from and easterly of the bench the highway 
makes a bend of about 90° around the foot of the rocky ledge at this point. William Bennett's house 
stands on the hillside, about 166 feet northwesterly from the bench, as measured along the wagon track, 
to a point opposite the center of his house. Southerly of the bench, between the highway and the river, 
is a cleared field with a stone fence along the highway and from the highway to the river on the E. side 
of the field. The bench is 1 024 feet westerly of, or above. Deer Plain Ferry, as measured along the 
wagon track of highway, from a point opposite the ferry landing. (Note 42, p. 129.) 

P. B. M. 1. — Stone, pipe, and cap (see note 41, p. 129), set in the southwesterly comer of the Hartford 
Church cemetery, back of Carsons Ldg. on the river, and about 5.3 miles W. of the Catholic Church in 
Grafton, III. The bench is 117.8 feet westerly from the NW. comer of Hartford Church and 88 feet 
northeasterly from the center of the highway following the foot of the bluffs. A white-oak tree, 1.5 feet 
in diameter, stands 21.5 feet (center) northeasterly, and a black-oak tree, 2.5 feet in diameter, stands 
67.8 feet (center) northeasterly of the bench but less to the E. than the white oak, both trees being in 
the cemetery. In the NE. }4 sec. 16, T. 6 N., R. 13 W., Jersey County, III. 

T. B. M. 8. — Near Rosedale, Jersey Co., III.; highest point in a square cut on the top of the south- 
westerly part of a limestone bowlder projecting from the ground on the easterly side of the northerly 
and southerly highway following the foot of the bluffs. There is a small rise in the highway just to the 
N . of the bowlder. The bench is about 375 feet northerly from the southerly end of an osage orange hedge 
fence on westerly side of highway, about 285 feet northerly from the southerly end of a stone fence in 
the hedge row, 60.5 feet easterly from said stone fence, and 27 feet easterly from center of present wagon 
track. In sec. 33, T. 7 N., R. 13 W., Jersey Co., 111., about 3 000 feet N. from the E. and W. line 
between Quarry and Rosedale tovmships. The bench is marked U. S. The U is on the northwesterly 
slope of the bowlder and the S on the southeasterly slope, the bowlder coming to an edge at the top, 
which edge extends in a northeasterly and southwesterly direction. 

T. B. M. 9. — ^esi Rosedale, Jersey Co., III., on a limestone bowlder measuring about 4.5 feet in its E. 
and W. dimension and about 5 feet in its N. and S. dimensions, and having an approximately flat upper 
surface. The bowlder is in the highway mnning northerly and southerly along the foot of the bluffs, 
the bench being 8 feet E. from center of wagon track and 2 feet W. from easterly highway fence line. 
There is another good-sized bowlder 37 feet (center) southerly from B. M. on E. side of wagon track, to 
which it presents a sloping face. The highway here passes over a small rise in the ground and by a 
number of trees in its vicinity to the westward. Of these, a 16-inch elm stands 24.5 feet (center) 
southwesterly, a 14-inch elm 53.5 feet (center) northwesterly, and a 12-inch honey locust, standing just 
E. of easterly highway fence, 59.5 feet (center) northerly from bench. The house and bam of Mr. A. 
Ridenour are about 650 feet southerly from bench. In sec. 28, T. 7 N., R. 13 W., Jersey Co., 111. (Note 
42, p. 129.) 

P. B. M. 2. — ^Top of copper bolt leaded vertically into a large rock on the E. side of the highway 
running along the foot of the bluffs. The rock projects into the highway about 3 feet beyond the fence 
line. In general dimensions this rock is 7 feet N. and S., 23 feet E. and W. and 5.5 feet above ground. 
The bolt is near the NW. comer of the rock, being 8 inches from its northerly and 10 inches from its 
westerly side, and about 3.25 feet above ground. It is 404 feet northerly from the NE. comer of William 
Harris's log house. In sec. 21, T. 7 N., R. 13 W., Jersey Co., Ill, about 0.7 of a mile S. of Rosedale 
post-office. The bench is marked U. S., the bolt being in the center of a square between the letters. 
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T. B. M. 10. — On a rock on the £. side of the highway running along the foot of the bluffs, at a point 
about opposite midway between James Wedding's house and bam, which are about a quarter of a mile 
above Rosedale post-office. This rock is near the foot of the bluffs and presents a sloping face downward 
to the W. The bench is about a third of the way up the sloping face. It is 85.7 feet northeasterly from 
the NE. comer of Mr. Wedding's house and 112.8 feet southeasterly from the SE. corner of his bam. 
In sec. 17, T. 7 N., R. 13 W., Jersey Co., Ill (Note. 42, p. 129.) 

P. B.M. 3. — Stone, pipe, and cap (see note 41, p. 129), set in a iSeld, 5.3 feet S. from the center of the 
rail fence on the S. side of the road leading from the N. and S. highway running along the foot of the 
bluffs to Jones Ldg. at the foot of Twelvemile Island in the Illinois River. The pipe is 177.8 feet 
southwesterly from the SE. comer of James Wedding's house and about 220 feet westerly from the inter- 
section of the wagon track of the bluff highway with the road to the river. In the SE. yi SE. }4 sec.l7, 
T. 7 N., R. 13 W., Jersey Co., III., and about Ji mile above Rosedale post-office. It is also a triangu- 
lation station. 

P. B. M. 4. — In the top of the W. end of the S. stone abutment of the iron highway bridge over 
Otter Greek, about }4 ^^^^ N. of Otter Creek schoolhouse and about ^ mile S. of Nutwood post-office, 
Jersey Co,, lU. (Note 43, p. 129.) 

P. B. M. 5.— Stone, pipe, and cap (see note 41, p. 129), set in the SE. comer of the front door yard 
of A. O. Auten's farmhouse, now occupied by William Lawler, at Nutwood post-office, Jersey Co., III. 
It is 50 feet southeasterly from the SE. comer of the front part of the house and about 362 feet westerly 
from the center of front door of the post-office. 

P. B. M. 6.— Near Spanley, Jersey Co., III.; stone, pipe, and cap (se^ note 41, p. 129), set near the 
N. fence line of a road leading westward, through sec. 17, T. 8 N., R. 13 W., Jersey Co., 111., from 
the N. and S. highway along the foot of the bluffs. The bench is about 1 675 feet westward from the 
intersection of these roads, i n relatively low ground . It is also a triangulation station. 

P. B. M. 7.— Stone, pipe, and cap (see note 41, p. 129), set in the dooryard of Joseph A. Clark's 
farmhouse. Green Co,, III., on the northerly bank of Macoupin Creek, in the NW. angle of intersecting 
roads at Spanhey. The pipe is 10.3 feet E. of the range of the front or E. side of Mr. Clark's house, 14.5 
feet S. of the range of its S. end, and 17.6 feet southeasterly from its SE. comer. 

T. B. M. 27. — On the top of a fragment of rock lying at the foot of the bluffs, where they make 
nearly a right angle in their general direction, about }i mile W. of Charles Keeley's stone farmhouse, and 
about 1.5 miles N. of Spankey post-office. The bench rock is 16 feet easterly from the E. fence line of 
highway, on the concave side thereof, where it bends aroimd the angle in the bluff line. This rock is 
about 6 feet in average length, 3 feet in average width, and about 3 feet in height. The bench is near 
its southerly end. In sec. 21, T. 27 N., R. 13 W., Greene Co., III. (Note 42, p. 129.) 

P. B. M. 8.— Near Spankey, Jersey Co., III.; stone, pipe, and cap (see note 41, p. 129), set 3 feet E. of 
the E. fence and 9 feet N. of the S. front fence of the front dooryard of Mrs. J. Sheuten's farmhouse, from 
the SE. comer of which the pipe is distant 156.5 feet southeasterly. In the NE. yi sec. 17, T. 9 N., 
R. 13 W., Greene Co,, III. 

P. B. M. 9.— Stone, pipe, and cap (see note 41, p. 129), set in the NE. comer of the schoolhouse yard 
in Eldred, lU, The pipe is 98.7 feet northeasterly from the NE. comer and 32.6 feet E. of the range of 
the E. or front side of schoolhouse. It is 3 feet S. of the N. fence and 3 feet W. of the E. fence of school- 
yard, and 13 feet W. of the center of a sycamore tree. In sec. 28. T. 10 N., R. 13 W., Greene Co., III. 

P. B. M. 10.— Near Eldred, Greene Co., JW; stone, pipe, and cap (see note 41, p. 129), set near the 
NW. comer of Ed. V. Robley's front dooryard on the E. side of the N. and S. highway along the foot of 
the bluffs. The pipe is 87.65 feet northwesterly from the NW. comer, 108.5 feet northwesterly from the 
SW. comer, 31 .5 feet N. of the range of the N. end, and 81.4 feet W. of the range of the W., or front, side 
of his house. It is 7 feet E. of the stone retaining wall along the front of the dooryard. In sec. 9, T. 10 
N., R. 13 W., Greene Co., III. 

P. B. M. 11.— About 1 mile S. of Bridgewater, Greene Co., III.; stone, pipe, and cap (see note 41, 
p. 129), set 28.6 feet W. from the range of the W. or front side of W. Alex. Boirum's farmhouse, 13 feet N . 
from the range of the N. end and 31.6 feet northwesterly from the NW. corner of said house. The pipe 
stands near the NW. comer of his front dooryard, but outside of it, in an angle in the easterly fence line 
of the highway along the foot of the bluffs, being 2.7 feet W. of the front fence and 4.2 feet S. of the 
prolongation of the N. fence of dooryard. In the NE. ^sec. 28, T. 11 N., R. 1.3 W., (Ireene C'O., 111., 
about J4 mile N. from Apple Creek bridge. 
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P. B. M. 12. — Stone, pipe, and cap (see note 41, p. 129) set in the front dooryard of the headquarten 
house of the Hartwell Ranch management, 0.7 foot N. from the range of the S. side, and 35 feet E. from 
the E. or front side of house, being 2.25 feet W. from the front dooryard fence. In sec. 9, T. 11 N., 
R. 13 W., Oreene Co,, III., about 2.5 miles S. of Pegram (Hillview) and 1.5 miles N. of Bridgewater. 

P. B. M. 13. — Stone, pipe, and cap (see note 41, p. 129), set 50 feet square out, southerly, from a point 
on the center line of the Chicago and Alton Railroad track, 1 650 feet westerly along the track from the 
range of the W. end of the passenger depot at Pegram (Hillview), Greene Co., III. It is also about 150 
feet northerly from the wagon ford of Hurricane Creek just westerly of Pegram, and about in line with 
the general direction of the bluffs to the N. and S. of the hollow in which Pegram is situated. 

p. B. M. 14. — Stone, pipe, and cap (see note 41, p. 129), set in the front yard of a tenant house owned 
by George Burg and occupied by 0. B. Walls, on the W. side of the highway along the foot of the blufis. 
The bench is 27 feet S. of the range of the S. side of tenant house (double log house), 30 feet E. of the 
range of its £. end, and 41.4 feet southeasterly from its SE. comer, in sec. 11, T. 12 N., R. 13 W., about 
1.7 miles S. of Greene-Scott county line and about 3.5 miles above Pegram (Hillview), Greene Co., Ill, 

P. B. M. 15. — ^Near Hillview, Greene Co,, 111,; stone, pipe, and cap (see note 41, p. 129), set in the NW. 
corner of the front dooryard of the farm residence of E. C. Adams on the E. side of the highway just S. 
of where it passes well up on the side of the hills instead of along the foot of the blufb as usual. The 
bench is 2 feet E. of front fence and 1.1 feet S. of N. fence of dooryard; it is 149 feet W. of the range 
of the W. or front side of house and about 9.5 feet N. of the range of its N. end; it is 161 feet north- 
westerly from the SW. comer of his house and 119 feet southerly from an elm tree, 3.2 feet in diameter, 
standing in the front dooryard of the ''old house'* just to the NW. of the farm residence of E. 0. Adams. 
In sec. 26, T. 13 N., R. 13 W., Scott Co., 111., and about 1.5 miles S. of Big Sandy Creek. 

P. B. M. 16. — ^Near Glasgow, Scott Co., Ill,; stone, pipe, and cap (see note 41, p. 129) set in the 
front yard of a house owned by Charles H. Condit and occupied by John W. Davis, 197 feet N. from 
the NE. comer of the house, and on the range of its N. end. The pipe is 105 feet southwesterly from 
a black-oak tree, about 2 feet in diameter, in field W. of highway. It is 2.5 feet S. of S. fence line of 
the E. and W. highway between sees. 10 and 15, T. 13 N., R. 13 W., Scott County, 111., or 10.5 feet 
S. of center of wagon track. 

P. B. M. 17. — ^Near Bloomfield, Scott Co,, lU,; stone, pipe, and cap (see note 41, p. 129) set in the 
front dooryard of J. T. Wilson's farm residence, 2.25 feet E. of front fence and 17.65 feet S. of NW. 
comer post of yard fence. The pipe is 21.2 feet N. of the range of N. side, 50.7 feet W. of the range 
of W. or front side, and 54.6 feet northwesterly from the NW. comer of his residence. In sec. 34, T. 
14 N., R. 13 W., Scott Co., 111. 

P. B. M. 18.— Near Bloomfield, Scott Co,, IlL; stone, pipe, and cap (see note 41, p. 129) set 2.75 
feet E. of E. fence of N. and S. highway, 151 feet N. of center line of E. and W. jog in highway, 137.5 
feet N. of the range of a fence said to be on line between sees. 8 and 17 and 284 feet northwesterly from 
the SW. corner of William H. Price's new house. The pipe is in the NW^. comer of a small orchard 
field to the S. of a timber lot. In the SE. J^ sec. 8, T. 14 N., R. 13 W., Scott Co., 111. 

P. B. M. 19. — Stone, pipe, and cap (see note 41, p. 129) set near the SW. comer of the front door- 
yard of Harvey Green's farm residence about ]/i mile nortiierly from Oxrille, III., and about }4 mile 
E. from the covered wooden bridge over Mauvestere Creek on the highway along the bluffs. The 
pipe is 53.3 feet W. of the range of the S. part of W. side, 74.7 feet S. of the range of the S. (front) side, 
and 92 feet southwesterly from the SW. corner of his house. It is 2.25 feet N. of front fence of door- 
yard, 14.8 feet easterly from SW. corner post of dooryard, and 9.6 feet southeasterly from a soft maple 
tree in yard. In sec. 29, T. 15 N., R. 13 W., Scott Co., Ill, 

P. M. B. 20. — Stone, pipe, and cap (see note 41, p. 129) set on the NW. comer of the Methodist 
Protestant Churchyard situated on the NW. comer of Bluff and Charles streets, in Bluffs, Scott Co,, 
III, The pipe is in range with the W. side of church, 82.1 feet N. from its NW. comer and 87.9 feet 
northwesterly from its NE. comer. It is 44.5 feet W. of W. fence line of Bluff street and 2 feet S. of 
N. churchyard fence. 

P. B. M. 21. — Stone, pipe, and cap (see note 41, p. 129) set in the NW. comer of the cemetery 
adjoining the New Salem Baptist Church, about 4 miles N. from the village of Bluffs, on the E. side 
of the bluff highway. The pipe is 63.7 feet N. from the NW. comer of church, 67.8 feet northwesterly 
from its NE. comer, 2.6 feet E. of the range of its W. side and from W. fence of cemetery, 2.1 feet S. 
of N. fence of cemetery, 27 feet SE. from white oak tree, and 30 feet northerly from a black oak tree, 
both trees being outside the cemetery. In sec. 25, T. 16 N., R. 13 W., Morgan Co., III. 
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P. B. M. 22. — Near Meredosia, Morgan Co., Ill; stone, pipe, and cap (see note 41, p. 129) set in 
the northerly comer of the front dooryard of H. A. Brockhause's farmhouse on the SB. side of the high- 
way along the bluffs, about 1.2 miles southwesterly from McKendree Chapel. The pipe is 75.5 feet 
northerly from the N. comer of house, being 65 feet NW. of the range of the NW. or front side, and 37.7 
feet NE. of the NE. end of house. It is 4.4 feet SW. from NE. fence, and 2.8 feet SE. from NW. or 
front fence of yard. T. B. M. 105 is 135.3 feet southwesterly from it in the same yard. In sec. 8, T. 16 
N., R. 12 W., Morgan Co., 111. 

P. B. M. 23. — Near Lydda, Cass Co., III.; stone, pipe, and cap (see note 41, p. 129) set in the NW. 
comer of front dooryard of the large square house on the Corcoran estate, about }4 mile SE. from Wag- 
oner's bridge over Indian Creek. The pipe is 45.8 feet from the NW. comer of house, 22.1 feet N. of 
the range of the N. side, and 40.2 feet W. of the range of the W. side of house. It is 341 feet E. of the 
E. hedge fence of highway and 178.8 feet southerly from a Cottonwood tree, 2.4 feet in diameter, standing 
in field, 207.75 feet northwesterly from the NW. comer of the above-mentioned house. In sec. 29, T. 

17 N., R. 12 W., Cass Co., 111. 

P. B. M. 24. — Near Beardstown, Cass Co., III.; stone, pipe, and cap (see note 41, p. 129) set in the 
NE. comer of the cemetery near the NE. comer of the SW. Ji sec. 9, T. 17 N., R. 12 W., Cass Co., 
111., and which adjoins the Union Baptist Church (Black Oak Grove Church). The pipe is 2.4 feet S. 
of the N. and 2.7 feet W. of the E. iron fence siurounding the cemetery. It is 98.5 feet N. of the N. 
side of church and 2.8 feet W. of the range of its E. or front end. It is 37.4 feet southeasterly from the 
SE. comer of schoolhouse and 17.3 feet E. of the range of its front end. 

P. B. M. 25.— Stone, pipe, and cap (see note 41, p. 129) set in the front dooryard of S. H. Gust's 
farmhouse, 3.15 feet N. of S. fence of yard, 33.8 feet W. of W. fence of N. and S. highway, 97 feet from 
the SE. comer of his house, being 41.8 feet S. of the range of the S. side, and 89.4 feet E. of the range 
of the E. (front) side of house, and 110.6 feet southerly from a black oak tree 2 feet in diameter stand- 
ing in a grove of oaks, 95.7 feet from the NE. comer of Gust's house and 14 feet W. from the W. fence 
of the N. and S. highway. In the SE. yi SW. yi sec. 22, T. 18 N., R. 12 W., Cass Co., Ill, about 2 
miles below Beardstovm, 

B. M. (wye level). — Beardsiovm, Cass Co., III., **on top of south side of parapet bridge approach 
at E. end of wagon bridge." Marked U. S. B. M. 

P. B. M. 26.— In top of stone step of main entrance to the Odd Fellows' brick building, on the E. 
comer of Main and Washington streets, in Beardstown, III. The bolt is 0.5 foot back from the front 
face and 0.4 foot S. from the N. end of stone step. (Note 43, p. 129.) 

P. B. M. 27. — In top of stone step of main entrance to First State Bank building, on the W. comer 
of Main and State streets, in Beardstown, III. The bolt is 0.4 foot back from front edge and 1.4 feet N. 
from S. end of stone step. (Note 43, p. 129.) 

P. B. M. 28. — Stone, pipe, and cap (see note 41, p. 129) set near the SE. comer of the Lutheran 
cemetery, on the N. side of the highway mnning E. from Beardstovm, III. The pipe is 2.2 feet N. of 
the S. (front) fence and 5.5 feet W. of the E. fence of cemetery. It is 17.6 feet E. from a black oak 
tree, 1.96 feet in diameter, 27.1 feet N. about 80** E. from a black oak of equal diameter, and 155.6 feet 
NE. from another black oak tree, 1.85 feet in diameter, on the S. side of the highway. In sec. 12, T. 

18 N., R. 12 W., Cass Co., Ill, about }4 ndle W. of township line. 

P. B. M. 29. — Near Beardstovm, Cass Co., Ill; stone, pipe, and cap (see note 41, p. 129) set in the 
SE. comer of the front dooryard of A. H. Krohe's farmhouse, on the N. side of the highway following 
the S. foothills of the Sangamon Valley. The pipe is 57.8 feet SE. from the SE. comer of the house, 
being 34.7 feet E. of the range of the E. side and 46.3 feet S. of the range of the front side of house. It 
is 2.6 feet N. of front fence, 2.8 feet W. of the E. fence of dooryard, and 30 feet SE. from a double Cot- 
tonwood tree, 5 feet in diameter. In sec. 12, T. 18 N., R. 11 W., Cass Co., 111. 

P. B. M. 30. — Stone, pipe, and cap (see note 41, p. 129) set in the NE. comer of the front dooryard 
of Robert Fielden's farm residence on the southeasterly side of the highway following the S. foothills 
of the Sangamon Valley, 97 feet N. from the NE. corner of the house, being 95 feet northerly from the 
range of the northerly, or front, side and 18.5 feet easterly from the range of the easterly end of house. 
It is 3 feet inside the front fence and 2.7 feet from the easterly fence of yard. In pec. 10, T. 18 N., R. 
10 W., Cass Co., Ill, about 3.25 miles SW from Chandlerville. 

P. B. M. 31.— Stone, pipe, and cap (see note 41, p. 129) set in the back yard of Mrs. S. L. B. Chan- 
dler's residence, on the N. side of River street, in ChnndlervilU, III, adjoining on the E. the Chicago, 
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Peoria &nd St. Louis R. R. right of way. The pipe is 26.75 feet E. of center of track, 2.2 feet £. of E. 
right-of-way fence, 149 feet N. of N. fence of River street, and 95 feet from the NW. comer of the square 
upright part of Mrs. Chandler's residence, being 79 feet N. and 52.2 feet W. from the comer. 

P. B. M. 32. — Stone, pipe, and cap (see note 41, p. 129) set near the NW. comer of the front door- 
yard of a farmhouse, owned by George Bell, situated near the SW. comer of sec. 8, T. 19 N., R 9 W., 
Mason Co., III., just to the NE. of the Chicago, Peoria and St. Louis R. R. depot building at Saidora. 
The bench is 352 feet NE. of the N£. comer of depot building and 71.1 feet northwesterly from the 
NW. corner of house, being 44.8 feet N. of the range of the N. side of house and 48.25 feet W. of the 
range of W. line of front piazza. The position of surrounding trees relative to bench is as follows: An 
18-inch elm stands 18.35 feet southwesterly, a 15-inch elm stands 20.75 feet northwesterly, a 10-inch 
elm stands 14 feet northerly, a 20-inch elm stands 31.5 feet northeasterly, and an 18-inch pine stands 
61.2 feet southeasterly of bench. 

P. B. M. 33. — Stone, pipe, and cap (see note 41, p. 129) set in the public square at Baih, III., 26.5 
feet SE. from the NW. fence Hne of square, 66.3 feet SW. from the NE. fence line of square, 164.3 feet 
southward from the S. comer of Moses Morris's brick store, 39.35 feet NE. from the range of the NE. 
side, 121.9 feet NW. from the range of the NW. end, and 127.3 feet northwesterly from the N. comer of 
town hall. The position of three consecutive trees in the row of shade trees along the NW. side of the 
square relative to the bench is as follows: A 24-inch soft maple stands 39.25 feet southerly, a 24-inch 
elm stands 23.4 feet northwesterly, and an 18-inch elm stands 29.7 feet northerly of bench. 

P. B. M. 34. — Center of cross cut on cast-iron water table along the front of Moses Morris's brick 
store on the N. comer of Oak and Main streets in Bath, III. The cross is 7.6 feet NE. from the S. comer 
of the store, 0.16 foot SW. from the first iron column NE. from said comer, and 0.08 foot back from front 
edge of water table. Marked P B M U S-|- . 

P. B. M. 35. — Stone, pipe, and cap (see note 41, p. 129), set in the E. and W. highway between 
sees. 27 and 28, T. 21 N., R. 9 W., Mason Co., III., where this highway crosses the Chicago, Peoria and 
St. Louis R. R. at Matamas elevator. The bench is 4.7 feet N. of S. hedge fence of highway, and about 
on the range of the NW. railway right-of-way fence line, being 49.55 feet, square out, from center of track. 

P. B. M. 36. — Near Havana, Mason Co., III.; stone, pipe, and cap (see note 41, p. 129), set 48.7 feet 
E., square out, from center of Chicago, Peoria and St. Louis R. R. track and 1 189 feet northward along 
the track from its intersection with center of highway between sees. 12 and 13, T. 21 N., R. 9 W., Mason 
Co., 111. It is on land of Henry Neteler, 269 feet W. of the range of the W. fence and 23 feet N. 
of the range of the N. fence of his dooryard, 196.6 feet northward along E. right-of-way fence line from 
center of gateway of his private drive, and 112 feet southeastward from the SW. one of a group of three 
black walnut trees, this one 0.8 foot in diameter, standing at the extreme S. end of woods. An 18-inch 
black oak stands 26.2 feet northeasterly, a 14-inch black oak stands 13.6 feet southerly, a 14-inch black 
oak stands 22.4 feet easterly of bench. 

P. B. M. 37. — In top of S. end of E. pier of iron highway bridge over Illinois River at Havana, III. 
The bolt is 1.9 feet N. from S. end and 2.98 feet E. from W. side of pier. (Note 43, p. 129.) 

P. B. M. 38. — Center of cross cut on top of cast-iron water table of brick post-office building, at 
SE. comer of Plum and Main streets, in Havana, III. The cross is 1.55 feet S. of the NW. comer of 
base of cast-iron comer column and 0.15 foot back or E. from front edge of water table. Not marked. 

P. B. M. 39. — In top of stone doorstep of main S. entrance to county office building situated on 
the public square and facing Main street, in Havana, III. The bolt is 0.35 foot N. from S. edge of step 
and 0.6 foot E. of brick jamb on W. side of doorway. (Note 43, p. 129.) 

P. B. M. 40. — Top of copper bolt leaded vertically into top of stone water table in front of Mason 
County Bank building on N. side of Main street in Havana, III. The bolt is 187 feet W. from the W. 
side of Plum street, 0.77 foot W. of W. face of iron column first W. of bank door and 0.18 foot back from 
front edge of water table. It is marked U S P B M, with the bolt below the B and the U and S on 
either side of the bolt. 

P. B. M. 41. — Near Havana, Mason Co., III.; stone, pipe, and cap (see note 41, p. 129), set in the 
SW. comer of A. H. Jones's farm, 2.1 feet N. of the N. fence line of E. and W. highway through the 
center of sec. 21, T. 22 N., R. 8 W., Mason County, 111., and 7.8 feet E. of N. and S. hedge fence on 
W. line of said section. A 25-inch black oak (in highway) stands 17.15 feet eastward, a 19-inch black 
oaks stands 8.85 feet northeasterly, and a 22-inch black oak stands 16.25 feet northward of bench. It 
is also 207 feet westward from an elm tree, 2.9 feet in diameter, standing in the E. and W. highway. 
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T. B. M. 186. — ^Near Havana^ Mason Co., III., on the W. end of S. stone abutment of iron highway 
bridge over Quiver Creek in sec. 22, T. 22 N., R. 8 W., Mason Co., 111., about Ji mile NNE. from 
Quiver schoolhouse. (Note 42, p. 129.) 

P. B. M. 42. — Near Liverpool, Fulton Co., III.; stone, pipe, and cap (see note 41, p. 129), set in the 
highway running along the brow of the hills on the SE. side of bottom lands and slough, to the NE. 
of the head of Quiver Lake in a general NE. direction, but N. and S. for about 150 feet in the imme- 
diate vicinity of the bench. It is in the NW. }4 sec. 11, T. 22 N., R. 8 W., Mason County, III, on lands 
of O. A. Graham. The pipe is 15 feet £. of center of wagon track, 15 feet N. of N. side of a laige 
field, having woods on its N. and W. sides, and 5.4 feet W. from a long N. and S. osage orange hedge on 
the W. side of said field. Mr. Graham's private road branches from the highway about 50 feet S. of the 
bench and continues S. along W. side of hedge. 

P. B. M. 43. — Stone, pipe, and cap (see note 41, p. 129), set in the NW. comer of the front dooryard 
of Joseph Brown's log house on the NE. comer of sec. 6, T. 22 N., R. 7 W., Mason County, lU., about 
4.5 miles N. of Topeka. The bench is 37.5 feet N. of the range of N. side of house, 34.5 feet W. of the 
range of its W. end, 46 feet northwesterly from a 24-inch black-oak tree in yard W. of house, 36.7 feet 
southerly from a double black-oak tree standing about in center of E. and W. town-line road, and 47 
feet from a black-oak tree, 0.75 foot in diameter, standing near the SW. comer of sec. 32, T. 23 N., R. 
7W. 

P. B. M. 44. — ^Near Manito, Mason Co., III.; stone, pipe, and cap (see note 41, p. 129), set in front 
dooryard of J. A. Schulte's cottage, occupied by Peter Schutz, situated at the SE. angle in the high- 
way where, in coming from the S., it turns E. along the Mason-Tazewell County Une. Here the road 
runs close to the brow of the bluffs to the E. of the head of Clear Lake. The bench is 21.8 feet WNW. 
from the NW. comer of cottage, being 10.8 feet N. of the range of N. end and 19.5 feet W. of the range 
of W. or front side of cottage. It is 60 feet ESE. of a 6-inch black-oak tree on opposite side of high- 
way and 154 feet southerly from a black-oak tree 1.4 feet in diameter, standing in field at brow of bluffs. 

P. B. M. 45. — Near Marshalls Landing, Tazewell Co., III.; stone, pipe, and cap (see note 41, p. 129), 
set in the SW. comer of the front dooryard of Benjamin F. Grorman's feumhouse, situated in the NW. y^ 
sec. 11, T. 23 N., R. 7 W., Tazewell County, 111., on the N. side of E. and W. highway, and a short 
distance below the eastward end of Copperas Creek dike. The bench is 62.3 feet from the SW. comer 
of house, being 13 feet W. of the range of the W. side, and 61.2 feet S. of the range of the S. or front 
side of house. A 17-inch black oak stands 8.6 feet W., a 13-inch black oak 13.3 feet about 10^ E. of 
N., a 12-inch black oak 23.2 feet about 75'' E. of N., and a 13-inch black oak 13.65 feet WNW. from 
the bench. 

P. B. M. 46.— Stone, pipe, and cap (see note 41, p. 129), set in the SW. comer of the large front 
dooryard of the country residence of Edward S. Haas, which is NE. of Marshalls Landing, 2.85 feet E. 
of E. fence and 2.7 feet N. of S. or front fence of yard; 637.7 feet southwestward from the SW. comer 
of his residence, and 327 feet E. from the SE. comer of the old EU Haas farmhouse; an 8-inch elm 
stands 91.1 feet N., a 6-inch hackberry 174 feet NE., and a 6-inch hackberry 161.1 feet ENE. from the 
bench. In the SE. ^ sec. 30, T. 24 N., R. 6 W., Tazemll County, lU., approximately 450 feet eastward 
from the S. quarter comer of said section. 

P. B. M. 47.— Near Go^ Landing, TazetoeU Co., III.; stone, pipe, and cap (see note 41, p. 129), set 
on the SE. side of the highway along the foot of the bluffs to the E. and NE. of the upper part of 
Spring Lake, 2.1 feet NW. from its SE. fence line and about 12 feet W. of line between sees. 21 and 
22, T. 24 N., R. 6 W., Tazewell County, 111., as defined by fence line on top of hill, which fence, in 
coming down the hillside, deflects to the pipe at the highway. The bench is near the NE. comer of 
John and Miriam Brewer's land and at an esitimated distance of 700 feet NNE. from their feumhouse. 

T. B. M. 228.— Near Stoehrs, Tazewell Co., Ill, on the top of coping stone at NW, end of SW. stone 
abutment of iron highway bridge over New Mackinaw River, about 34 ^oil^ N. of the center of sec. 24, 
T. 24 N., R. 6 W., Tazewell County, 111., and about 5.5 miles SW. of PeMn. (Note 42, p. 129.) 

U. S. G. S.— Near Stoehrs, Tazewell Co., Ill, about 5.5 miles SW. of Pekin, Tazewell County, 
111., on the SE. end of the SW. stone abutment of the iron highway bridge over New Mackinaw River, 
being the center of the cross on the top of bronze tablet cemented into coping stone. 

P. B. M. 48.— Stone, pipe, and cap (see note 41, p. 129), set on the right of way of the Chicago, 
Peoria and St. Louis R. R., 45.25 feet SE., square out, from center of track, 38.5 feet S. from center line 
(as defined by fences) of the £. and W. highway between sees. 9 and 16, T. 24 N., R. 5 W., Tazewell 
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CowrUy, IU.f and 130.7 feet southeasterly from\ a wild-cherry tree 1.75 feet in diameter, standing in the 
N. and S. fence line through the center of the SW. J^ sec. 9. A 12-inch wild cheiry (on right of way) 
stands 96.6 feet NE. and a 6-inch elm (on north fence line of highway) stands 121 feet NW. of bench. 
About 3 miles SW. from Pekin, 

T. B. M. 235.— On top of stone doorstep of large door (10.4 feet wide between wooden jambs), 
about midway of the side &cing the Chicago, Peoria and St. Louis R. R. track, of the main building 
of the Illinois Sugar Refining Co.'s works, 1.5 miles SW. of Peking III, The mark is 0.55 foot back from 
front edge of step and 0.37 foot from NE. jamb. (Note 42, p. 129.) 

T. B. M. 237. — On top of the stone forming the northwesterly comer of brick foundation of Smith, 
Hippen & Go.'s elevator at foot of hills, at river, in Pekin^ lU, The bench is 0.37 foot W. of W. side 
and 0.35 foot S. of N. end of elevator. (Note 42, p. 129.) 

P. B. M. 49.— In top of coping stone on N. end of E. abutment of railroad bridge over the Illinois 
River at Pekin, III. The bolt is 1.16 feet S. of N. end and 2 feet E. of W. edge of coping. (Note 43, 
p. 129.) 

T. B. M. 238.— Top of vertical foundation bolt, securing to its concrete foundation the SW. comer 
of the cast-iron electric block-signal post, which is situated first N. of the railroad river bridge at Pekin, 
lU., on the Peoria and Pekin Union R. R. The bolt is the one below the hinges of the large lower cast- 
iron door to base part of post. 

T. B. M. 239.— Top of vertical foundation bolt securing to its concrete foundation the SW. comer 
of cast-iron electric block-signal post which is situated second N. of the railroad river bridge at Pekin, 
III., on the Peoria and Pekin Union Ry. The bolt is the one below the hinges of the large lower cast- 
iron door to base part of post. 

T. B. M. 240.— Top of vertical foundation bolt securing to its concrete foundation the cast-iron 
electric block-signal post third N. of the railroad river bridge at Pekin, III., on the Peoria and Pekin 
Union Ry. The bench bolt is the one below the hinges of the larger lower cast-iron door to base part 
of post. This signal post is near the SW. comer of the old part of Lake Side Cemetery. 

P. B. M. 50. — Stone, pipe, and cap (see note 41, p. 129), set in the highway between Pekin and 
Weiley, III., about 0.75 mile northward from Lake Side Cemetery, where the highway turns from par- 
alleling the Peoria and Pekin Union Ry., directly E., near the center of sec. 23, T. 25 N., R. 5 W., 
Tazewell County, III. The bench is 126 feet E., square out, from center of E. track of railroad, 48 feet 
' E., square out, from the range of a row of telephone poles on the eastward side of highway to the south- 
ward of bench, and 60.6 feet S. from the range of a row of telephone poles on the S. side of highway 
to the E. of bench. 

P. B. M. 51.— Stone, pipe, and cap (see note 41, p. 129), set in the front dooryard of Mrs. Elizabeth 
Walmsley's residence in Wesley, lU., which is situated between the Peoria and Pekin Union Ry. and 
the public highway leading through the village. The bench is 140 feet E. from edge of low water in 
Illinois River, 105.3 feet N. of the range of N. side of schoolhouse, 35.5 feet W. of the range of its E. 
or rear end, and 14.85 feet from the SW. comer of Mrs. Walmsley's house, being 5.2 feet S. and 14.3 
feet W. of tJie ranges of the S. and W. sides of house, respectively. 

T. B. M. 249. — ^Top of the southeasterly one of the four vertical bolts which secure to concrete 
foundation the plank to which are attached two bell-crank levers of block-signal apparatus operated 
from Wesley Junction interlocking tower of the Peoria and Pekin Union Ry. The bench is 357.4 feet 
southerly, measured along the track, from the range of the southerly side of tower, 51.4 feet northerly 
from center of iron interlocking poet southerly of tower, and 5.5 feet, square out, westerly from center 
of W. main track. T. B. M. 249 is cut on the plank. 

P. B. M. 52. — In top of coping stone at SW. end of SE. stone abutment of the Peoria and Pekin 
Union Ry. bridge over the Illinois River at Peoria, III. The bolt is 0.94 foot from SW. end, 2.62 feet 
from river side, and 2.6 feet from land side of coping stone, and is 0.58 foot from stone block resting 
on the coping and supporting the SW. bridge seat. (Note 43, p. 129.) 

T. B. M. 250. — ^Highest point in square cut on top of coping stone at NE. end of NW. stone abut- 
ment of the Peoria and Pekin Union Ry. bridge over the Illinois River at Peoria, III. The bench is 
0.43 foot back from the NE. edge, 2.85 feet from river side, and 2.43 feet from land side of coping stone. 
The square is surrounded by the letters U. S. B. M. 

T. B. M. 251.— In center of top of stone post, 2.7 feet long by 0.95 foot square, projecting 1.25 feet 
above ground, situated on the SE. side of the room called the *' tower" of distillery No. 11 (Great 
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Western Diatillery), in Peoria, III. The bench is 30.1 feet NE. from the S. comer and 2.65 feet, square 
out, from river side of "tower" room. It is 130.3 feet SW. from center of laige steel smokestack of the 
same works. (Note 42, p. 129.) 

T. B. M. 253.— On top of the SW. end stone of top course of earth wall of NW. abutment of the 
Toledo, Peoria and Western Ry. bridge over the Illinois River at Peoria, JU, The bench is 10.05 feet 
SW., square out, from center of track, 1.35 feet from end and 0.33 foot back from river &ce of stone on 
which it is. (Note 42, p. 129.) 

B. M. —Peoria, Peoria County, III.; on the top of the southerly comer of the SW. end stone in the 
top course of the earth wall of the N W. abutment of the Toledo, Peoria and Western Ry. bridge over the 
Illinois River, being a square with the letters B. M. cut near it. This bench is said to be a railroad bench. 

P. B. M. 53. — Id top of the coping course of the NW. stone abutment of the Toledo, Peoria and 
Western Ry. bridge over the Illinois River at Peoria, III. The bench is on the second stone of coping 
SW. from the one directly supporting the NW. bridge seat of drawspan, 1.97 feet back from river edge of 
coping, 0.58 foot in front of river face of earth wall, and 5.15 feet from the SW. edge of iron bridge seat. 
(Note 43, p. 129.) 

P. B. M. 54. — In top of stone doorstep of large double-door entrance on the NE. end of the Chicago, 
Rock Island and Pacific Ry. depot building in Peoria, III. The bench is directly in front of the stone 
column at NW. side of doorway, 0.4 foot back from front edge of step, 0.92 foot from its NW. end, and 
4.3 feet from the NW. stone comer of depot. (Note 43, p. 129.) 

T. B. M. 254. — In top of stone doorstep of the double doors on the NW. side of the Leisy Brewing 
Company's brick brewery on the NE. comer of Irving and North Water streets in Peoria, III. The 
door is 7.87 feet wide between brick jambs, opens on the alley, and is nearly opposite the office building. 
The bench is 0.26 foot back from front edge and 0.65 foot from NE. end of stone step, being 19.1 feet 
NE. from the NW. comer of building. (Note 42, p. 129.) 

T. B. M. 256. — Center of cross cut on top of cast-iron doorstep of second door northeastward from 
the SW. comer of building No. 4 of the Kingman Plow Co.'s works in AveryvUle (Peoria), III., which 
adjoins the S£. side and faces the Chicago, Rock Island and Pacific Ry. track. The cross is 65.4 feet 
northeastward, along the building, from its SW. comer, 49.8 feet SE., or square out, from the center 
of railroad track, 0.26 foot back from front edge of doorstep, and 0.27 foot from SW. face of doorway. 

T. B. M. 257. — Near Peoria, Peoria Co., III., on top of lowest stone step of S. or main entrance 
to Peoria Water Works' pumping station on the Illinois River, N. of the city. The bench is 1.05 feet 
back from front edge, and 1.48 feet E. of extreme W. end of step, 0.87 foot in front of second step, and 
0.51 foot E. of E. edge of stone pier, supporting brick column at W. side of entrance. (Note 42, p. 129.) 

P. B. M. 55. — Stone, pipe, and cap (see note 41, p. 129) set in the front yard of the Peoria Water Works' 
pumping station, Peoria, III. The bench is 174.7 feet southwestward from the SW. comer of pumping- 
station building, being 10 feet NW. from the range of its N Wi side, and 174 feet SW. from the range of its 
SW. or front side. It is 50.4 feet SE., square out, from the center of the Chicago, Rock Island and Pacific 
Ry. track, or 0.75 foot SE. from right-of-way fence line, along which fence the bench is distant 76.65 feet 
from the N. fence of £. and W. highway in front of waterworks yard leading to the bridge, and 42.5 
feet southwesterly from the center of a double wild-cherry tree standing near the fence. In sec. 26, 
T. 9 N., R. 8 E., Peoria County, HI. 

B. M. 1 P. (wye level). — Near Peoria, Peoria Co., III., on the W. stone pier of the upper free 
wagon bridge over the Illinois River near the pumping station N. of the city, being a cross cut on the 
upstream end of the pier about 8 inches from N. edge and about 15 inches from E. edge of coping. 

T. B. M. 258.— Near Peoria, Peoria Co., Ill, at a point 6.14 feet E. of center of Chicago, Rock 
Island and Pacific Ry. track, and % mile N. from the Peoria Water Works' pumping station. It is 
288.25 feet northward from signboard reading, "Siding at narrows J^ M." and 15.5 feet S. of switch block 
of siding into gravel pit, just S. of £. J. Singer's house on the bluff hillside. The rail projects 0.5 foot 
above ground, and is painted white. (Note 44, p. 130.) 

P. B. M. 56. — Near Peoria, Peoria Co, III.; stone, pipe, and cap (see note 41, p. 129) set in the 
highway, adjacent to and paralleling the S W. side of the Chicago, Rock Island and Pacific Ry. at a point 
about 3.25 miles northward from the Peoria Water Works' pumping station. It is 110.4 feet SW., or 
square out, from the center of railroad track, 1.74 feet out from SW. fence line of highway, 87.4 feet 
N W. from center of wagon bridge over creek, and 89 feet westward from an elm tree, 1.8 feet in diameter, 
standing on the N. side of a creek. It is near the S. line of sec. 10, T. 9 N., R. 8 E., Peoria Co., 111., 
along lands of Anton Gauwitz. 
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i^;^ P. B. M. 67. — Stone, pipe, and cap (see note 41, p. 129) set in the SW. comer of the school yard 
at MoswUle, III,, at the N. end of the village, on the SW. comer of State and Grant streets. The bench 
is 2.7 feet N. and 2.6 feet E. of the S. and W. fences of school yard, respectively, 95.2 feet NW. from 
the NW. comer of A. Bauer's house, and 89.1 feet SW. from the SW. comer of old brick schoolhouse 
(burned and a new building erected in 1904). A 32-inch poplar tree stands 132.6 feet (center), about 
N.180** E., and a 23-inch elm tree, 83.8 feet (center), about N. 36** E. from bench, both trees being in 
the school yard. 

P. B. M. 58. — Stone, pipe, and cap (see note 41, p. 129) set in the highway leading from MossviUe 
to Rome, lU., where the highway crosses from the W. to the E. side of the Chicago, Rock Island and 
Pacific Ry., about 2.5 miles NE. from Mossville. The bench is 58.15 feet from the intersection of 
wagon with railroad track, 3.65 feet SE. from NW. fence line of highway, 56.35 feet NW., or square out, 
from center of track, 65.6 feet NW. from center of S. cattle guard, and 91.45 feet W. from the center of 
N. cattle guard at this crossing. 

P. B. M. 59. — Stone, pipe, and cap (see note 41, p. 129) set in the highway known as the "Farmington 
road," or as Knox street in Romey III., being the first road or street S. from Chicago, Rock Island and 
Pacific Ry. depot. The bench is 41.86 feet eastward, or square out, from center of railroad track, 194.5 
feet southward from SE. comer of depot, 253 feet SW. from the SW. comer of S. Dahl's house, and about 
2.5 feet N. from the S. hedge fence of Farmington road, in Rome, 111. 

P. B. M. 60. — Stone, pipe, and cap (see note 41, p. 129), set near the NW. comer of the public 
square in ChUlicothe, III. It is 4.95 feet S. from northern fence of square, 28.94 feet SE. from the NW. 
corner post of fence surrounding square, 66.3 feet eastward, or square out, from center of main track of 
Chicago, Rock Island and Pacific Ry., and 104.5 feet SE. from the SE. comer of depot. A 28-inch 
soft-maple tree stands 21.8 feet (center) to the westward, a 20-inch soft maple, 19.7 feet (center) to the 
eastward, and a 12-inch elm, 56.2 feet (center) to the southward of bench; the first tree being near the 
NW. comer, and the second, one of a row along the northern side of the square. 

T. B. M. 283.— At a point 6.16 feet E. of the center line of the Chicago, Rock Island and Pacific Ry. 
track; 105.6 feet northward, along the track, from signboard reading, ''Chillicothe. >^ M.;'' and 15.2 
feet southward from the switch block to wye track connecting the Rock Island with the Atchison, 
Topeka and Santa Fe Ry. in the SW. angle of the intersection of these roads, about 0.7 mile above 
CMilicoihe, III. The rail projects 0.7 foot above ground and has two holes through web part. (Note 
44, p. 130.) 

P. B. M. 61. — In top of the fourth stone from the S. end in the upper course of the S. retaining 
wall of the E. abutment of the Atchison, Topeka and Santa Fe Ry. bridge over the Chicago, Rock 
Island and Pacific Ry. track, about 0.7 mile above ChUlicothe, III. The bolt is in a niche cut in the 
front face of the stone, and is 16.45 feet southward, along the wall, from S. end of abutment proper. 
(Note 43, p. 129.) 

P. B. M. 62. — Stone, pipe, and cap (see note 41, p. 129) set in the NE. comer of the front dooryard 
of Fred. Bennett's farmhouse on the westward side of the river road and of the Chicago, Rock Island 
and Pacific Ry. at the foot of the bluffs, about 4 miles NNE. from ChUlicothe, III. The bench is 377 
feet southward from the N. quarter post (stone) of sec. 3, T. 11 N., R. 9 E., Peoria Co,, III., which 
stone is on the Peoria-Marshall Co. line 54 feet W. from westward fence line of the river road; 74.55 
feet westward, or square out, from the center of Chicago, Rock Island and Pacific Ry. track; 65.3 feet 
N. from a honey locust tree 2.2 feet in diameter; 32.2 feet southwestward from the center of a 22-inch 
black oak in road; 2.2 feet S. from northerly fence, and 2 feet W. from easterly or front fence of door- 
yard; and 48.2 feet NE. from the NE. comer of N. wing of Mr. Bennett's house, being 28.26 feet north- 
ward from the range of the northerly end of N. wing and 33.54 feet eastward from the range of the easterly 
or front side of main part of his house. 

T. B. M. 291. — At a point 6.25 feet E. from the center of the Chicago, Rock Island and Pacific Ry. 
track, 112 feet N., along the track, from the center of pile bridge, No. 49, and 1.46 miles S. of Sparland 
station, being milepost 136. In sec. 23, T. 12 N., R. 9 E., Marshall Co., III. (Note 44, p. 130.) 

P. B. M. 63. — Stone, pipe, and cap (see note 41, p. 129) set in the SE. comer of lot No. 14 of Cotton's 
first addition to Sparland, III., at the NW. comer of the intersection of Railroad and Walnut streets. 
This lot is owned and occupied by Fred Vincent. The bench is 31.55 feet SE. from the SE. comer 
of his house, being 21.25 feet S. and 23.3 feet E. from said comer. It is 85 feet NW. from a soft maple 
tree, 1.4 feet in diameter, the middle one of three, 5.35 feet SE. from a catalpa tree in same comer of 
yard, 1.6 feet N. of N. fence of Walnut street, and 1.56 feet W. of W. fence of Railroad street. 
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'JftT. B. M. 293.— Near Sparland, Marshall Co., III., at a point 6 feet W. from the center of the Chicago, 
Rock Island and Pacific Ry., 31.4 feet northward along the track from the N. whistling post for highway, 
crossing first N. of Sparland and 0.54 mile northward from Sparland depot, being milepost 134. The rail 
projects 0.8 foot above ground, and the cross is a little to the W. of the middle of the base part of the 
end of the rail. (Note 44, p. 130.) 

P. B. M. 64. — Stone, pipe, and cap (see note 41, p. 129) set on the right of way of the Chicago, Rock 
Island and Pacific Ry., 45 feet NW., or square out, from a point in the center line of track, 1 031 feet 
NE. along the track from milepost 131 (a piece of railway rail set vertically in the ground near track) 
being 5.45 feet from the NW. rightof-way fence line of railway or SE. fence line of highway. The 
bench is in the W. }^ SW. }i sec. 30, T. 13 N., R. 10 E., Marshall Co., 111., and about 3 miles SW. 
from Henry, III. It is Triangulation Station Crow Creek at SW. end of measured base. 

T. B. M. 297. — At a point 6.08 feet SE., or square out, from the center of the Chicago, Rock Island 
and Pacific Ry. track, about 2.25 miles SW. from Henry, III., being milepost 130. In the NW. Ji NE. 
}4 sec. 30, T. 13 N., R. 10 E., Marshall Co., III. (Note 44, p. 130.) 

T. B. M. 299. — At a point 6.09 feet SE., or square out, from the center of the Chicago, Rock Island 
and Pacific Ry. track, being milepost 129. In sec. 20, T. 13 N., R. 10 E., Marshall Co., about 1.25 miles 
SW. from Henry, III. (Note 44, p. 130.) 

P. B. M. 65. — Stone, pipe, and cap (see note 41, p. 129) set on the right of way of the Chicago, Rock 
Island and Pacific Ry., 45.6 feet NW., or square out, from a point in the center line of track, 1 003.8 
feet SW., along the track, from milepost 128, and about 3i mile SW. from depot at Henry, lU. It is 
1 011.3 feet NE., along the track, from post reading, "Henry J^ M.," 4.5 feet SE. from the NW. right- 
of-way fence line, which separatee railroad and highway. It is Triangulation Station Henry at NE. 
end of measured base. 

T. B. M. 303. — At a point 6.15 feet E., or square out, from the center of the Chicago, Rock Island and 
Pacific Ry. track, and 80 feet N., along the track, from the center, as defined by fences, of the E. and W. 
highway along the south line of sec. 4, T. 13 N., R. 10 E., Marshal I Co., 111., being milepost 126. 
The rail projects 0.5 foot above ground and is about 1.5 miles N. of Henry, III. (Note 44, p. 130.) 

T. B. M. 304.— Near Henry, MarshdU Co., III., at a point 6.16 feet NE., or square out, from the 
center of the Chicago, Rock Island and Pacific Ry. track and about 178 feet NW., along the track, 
from the center line, as defined by fences, of the highway along the E. line of sec. 5, T. 13 N., R. 10 E., 
Marshall Co., 111., being milepost 125. The rail projects 0.3 foot above groimd and is near the NE. 
comer of sec. 5, being 425 feet SE., along the track, from the Marshall-Putnam Co. line, as defined by 
fences of highway on this line. (Note 44, p. 130.) 

P. B. M. 66. — Near Putnam, Putnam Co., III.; stone, pipe, and cap (see note 41, p. 129) set in the 
E. and W. highway on the Marshall-Putnam Co. line, 2.65 feet S. of N. fence line of highway, 45.6 
feet SW., or square out, from the center of the Chicago, Rock Island and Pacific Ry. track, and 4.4 feet 
toward the track from the range of the SW. right-of-way fence line S. of the highway. It is 53.5 feet 
northwestward from railway post reading, "Marshall Co.-Putnam Co.,*' and 74.6 feet WNW. from post 
of danger warning sign at this crossing. 

P. B. M. 67. — Stone, pipe, and cap (see note 41, p. 129) set in the SE. comer of the First M. E. 
Church yard in Pulnam, III., which church stands on the NE. comer of the intersection of highways at 
the center of sec. 19. T. 14 N., R. 10 E., Putnam Co., III. The bench is 131 feet SE. from the NE, 
comer of the church, and 149.8 feet eastward from the SW. comer of church, being 29 feet S. of the range 
of the S. or front end of church, and 108 feet E. of the range of the ^. side. It is 5.45 feet N. of front 
fence, and 4.75 feet W. of E. fence of churchyard, and 20 feet W. from a soft maple tree, 1.9 feet in 
diameter, standing in the front dooryard of the parsonage. 

P. B. M. 68.— Near Putnam, Putnam Co., III.; stone, pipe, and cap (see note 41, p. 129) set in the NE. 
comer of the front dooryard of William Anderson's farmhouse on the W. side of the highway along the 
foot of the bluffs, some 400 or 500 feet S. from Putnam-Bm*eau Co. line and in sec. 6, T. 14 N., R. 10 
E., Putnam Co., 111. The bench is 4 feet S. of N. fence and 4.85 feet W. of front fence of dooryard and 
70 feet NE. from the NE. comer of house, being 40.85 feet N. of the N . end and 56.7 feet E. of the 
front side of house. A 30-inch elm stands 63.9 feet (center) S. about 40° E., a 30-inch elm, 69.3 feet 
(center) S. about 30** W., and a 19-inch burr oak 55.8 feet (center) SSE. from bench. 

T. B. M. 314. — Near Bureau, Bureau Co., III., at a point 6.16 feet E., or square out, from the center 
of the Chicago, Rock Island and Pacific Ry. track and just northward from the N. end of the curve in the 
track S. from the farmhouse occupied by John Mavity, being milepost 118. It is in the NE. ^i sec. 36, 
T. 16 N., R. 9 E., Bureau Co., 111. The rail projects 0.4 foot above ground. (Note 44, p. 130.) 
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T. B. M. 317.--N6ar]Sur0au, Bwreau Co., Ill, at a point 6.15 feet E., or square out, from center of 
Chicago, Rock Island and Pacific Ry. track, 475.75 feet northward from switch block to siding, and 
about 155 feet southward from the fiut curve in track southward from the iron railroad bridge over Big 
Bureau Creek, being nulepost 116. The rail project8-0.6 foot above ground. (Note 44, p. 130.) 

P. B. M. 69.— Stone, pipe, and cap (see note 41, p. 129) set in the front dooryard of the residence of 
D. B. George, in the SW. angle of the intersection of highways, at Bureau Valley Mill, on the SW. bank 
of Big Bureau Creek, about 1 mile SW. of Biweau, III. The bench is 139.25 feet southward from S. 
comer of mill, 228.35 feet south westward from the SW. comer of Chicago, Rock Island and Pacific Ry. 
bridge over Big Bureau Creek; 185 feet N£. from a soft-maple tree, 1.6 feet in diameter, standing on the 
NW. side of the highway along the foot of the bluffs; 59.45 feet N W., or square out, from center of railroad 
track; 21.7 feet SW. from N£. fence and 8.5 feet NW. from S£. fence of dooryard, and 23.6 feet eastward 
from the £. comer of Mr. George's house, being 21.2 feet S£. from the range of the S£., or front side, 
and 10.55 feet N£. from the range of the N£. side of house. A 14-inch white pine tree stands 10.5 
feet northeasterly and a 10-inch white pine tree 11.5 feet westerly from bench. 

T. B. M. 319. — Center of cross cut in top of base of cast-iron bridge seat at SW. end of NW. plate 
girder of the Chicago, Rock Island and Pacific Ry. bridge, on the Peoria branch, over the Hennepin 
Canal, in the southem outskirts of Bureau, III. The cross is opposite the N£. one of two 2-inch bolt 
holes through the base of cast-iron bridge seat for bolts to secure the bridge seat to the masonry, which 
hole has no bolt in it. It is between the middle and the N£. vertical ribs on the NW. side of seat, 
being 0.5 foot from the NW. edge, and 5.1 inches from the N£. edge of base of casting. 

T. B. M. 321.— On the top of a rock, N£. from Bureau, III., on the Chicago, Rock Island and Pacific 
Ry. right of way. The square is 18.64 feet NW., or square out, from center of NW. track, and 348 feet 
southward, along the track, from railway post reading, ^'Station one mile.'' The stone presents an 
inclined fiat face nearly toward the track, is about 1.5 feet thick by 4 feet broad, and projects about 1.7 
feet on its NW., and about 3.2 feet on its SE. side above ground. (Note 42, p. 129.) 

P. B. M. 70. — Stone, pipe, and cap (see note 41, p. 129) set on the right of way of the Chicago, Rock 
Island and Pacific Ry., 41.5 feet S£., or square out, from the center of the S£. track, or 1.3 feet in from 
the SE. rightr-of-way fence line, at a point 215 feet NE. along said fence, from the center of a farm gate, 
at farm crossing, on lands of Frank Rawson, whose farmhouse stands on the bluffs, approximately NW. 
from the bench. The bench is 0.877 mile NE. along the track from railway post reading, ''Station one 
mile," or 1.877 miles from Bureau station. 111. It is on a knoll of ground between railroad cut and marsh 
ground. The tracks curve more toward the £, 1 000 feet (estimated) to the NE. of the bench. In sec. 4, 
T. 15 N., R. 10 £., Bureau Co., III. 

T. B. M. 324. — On top of N. end stone of first course above the bridge seat course of E. stone abut- 
ment of bridge No. 237 of the Chicago, Rock Island and Pacific Ry., about 0.5 mile to the westward 
of Depue, III. The bench is 7.6 feet N., or square out, from center of N. track, 1.02 feet from northerly 
edge and 1.5 feet from westerly face of stone on which it is. In the SE. Ji sec. 34, T. 16 N., R 10 £., 
Bureau Co., III. (Note 42, p. 129.) 

P. B. M. 71. — Stone, pipe, and cap (see note 41, p. 129), set on the right of way of the Indiana, Illinois 
and Iowa R. R., 98.2 feet W., or square out, from a point in the center line of the track, 234 feet north- 
ward, along the track, from the N. end of the plate-girder bridge over the Chicago, Rock Island and 
Pacific Ry. tracks. The bench is 1.6 feet E. from the westerly rightrof-way fence line, and along this 
fence line it is 251.5 feet northward from the center of the N. track of the Chicago, Rock Island and 
Pacific Ry., and 400.3 feet southward from the S. fence line of E. and W. highway. In sec. 36, T. 16 
N., R. 10 £., Bureau Co., III., about 1.17 miles £. from Depu£. 

T. B. M. 328. — On W. stone of coping on S. side of £. abutment of the Chicago, Rock Island and 
Pacific Ry. bridge, No. 232, over Nigger Creek, about 0.54 mile W. of depot at Marquette, HI. The 
bench is 5.94 feet S. of center of S. track, 1.1 feet from S. face, and 0.8 foot from W. face of coping stone. 
(Note 42, p. 129.) 

B. M. (railroad), on SE. comer of S. coping of W. abutment of Chicago, Rock Island and Pacific 
Ry. bridge No. 232, over Nigger Creek, about 0.54 mile W. of depot at Marquette, Bureau Co., III. 

T. B. M. 330.— On top of N. end stone of bridge seat course of W. stone abutment of bridge No. 227 
of the Chicago, Rock Island and Pacific Ry., about 0.8 mile E. of Marquette, III. The bench is 0.85 foot 
from N. end and 0.75 foot from E. face of stone and 10.04 feet N. from center of N. track. (Note 42, 
p. 129.) 
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T. B. M. 332. — On top of stone, forming the first course above the bridge seat, at S. end of W. stone 
abutment of bridge No. 219 of the Chicago, Rock Island and Pacific Ry., about 1 mile W. of Spring 
Valley, III., and about 500 feet E. of where the highway turns N. up the bluff hillside from paralleling 
the railroad. The bench is 10.35 feet S., or square out, from center of S. track, 0.65 foot from S. end 
and 0.92 foot from E. face of stone. It is 462 feet east¥rard from P. B. M. 72. In the S£. }4 sec. 33, 
T. 16 N., R. 11 E., Bureau Co,, III. (Note 42, p. 129.) 

P. B. M. 72. — Stone, pipe, and cap (see note 41, p. 129), set at the angle in the highway which follows 
the foot of the bluffs and parallels the Chicago, Rock Islsmd and Pacific Ry. for about 2.3 miles E. from 
Marquette, 111., where it turns N. up the bluff hillside about 1.1 miles W. of Spring Valley. The bench 
is 42.95 feet N., or square out, from center of N. track of railroad, or 7 feet N. of fence between railway 
and highway; 90 feet E. of range of center line of culvert under wagon track; 7.85 feet W. of £. face 
of highway up the bluff hillside; 93.1 feet SE. from 16-inch black oak in highway; 62 feet south¥rard 
from 18-inch elm on E. fence line of highway, and 60.5 feet E. from center of farm gate to farm track 
crossing. In the SE. M sec. 33, T. 16 N., R. 11 E., Bureau Co., III. 

T. B. M. 333. — On top of stone next above bridge seat course at S. end of E. stone abutment of 
bridge No. 217 of the Chicago, Rock Island and Pacific Ry., about 0.58 mile W. of the Rock Island 
depot at Spring Valley. The bench is 7.15 feet S. from center of S. track, 0.46 foot from S. end, 0.7 
foot from W. face of stone. In sec. 3, T. 15 N., R. 11 E., Bureau Co., III. (Note 42, p. 129.) 

P. B. M. 73. — In the top of the fourth stone below the top of the S. parapet wall of the stones forming 
the steps of the S. wing wall at the E. end of the double-arch stone bridge over Spring Creek, on the 
Chicago, Rock Island and Pacific Ry., in Spring Valley, III. The bolt is 11.77 feet S., or square out, 
from the center of S. track, 0.94 foot from the SE. end of step, and 0.63 foot from SW. face of wing wall. 
(Note 43, p. 129.) 

Sanitary B. M. — Spring Valley, Bureau Co., III., on westerly comer of the W. coping stone of the N. 
parapet wall of the double-arch stone bridge of the Chicago, Rock Island and Pacific Ry. over Spring 
Creek. The letters S. D. B. M. are cut near the bench. 

T. B. M. 335. — On the top of N. stone of second course down from the top of the E. abutment of a 
small bridge of the Chicago, Rock Island and Pacific Ry., which was converted in 1898 into a concrete 
culvert within the span of the original bridge. The bench is 748 feet E. of railroad post reading "Spring 
Valley ^ M.,'' 215 feet W. of milepost 103, and about 1.25 miles E. of the Rock Island depot in Spring 
Valley, III., and about 0.6 mile W. along the track from Bureau-Lasalle county line. It is 11.55 feet 
N. from center of N. track, 0.6 foot from N. end, and 0.53 foot from W. face of stone. (Note 42, p. 129.) 

P. B. M. 74. — Near Spring Valley, Bureau Co., III.; stone, pipe, and cap (see note 41, p. 129), set on 
the Chicago, Rock Island and Pacific Ry. right of way, 62.15 feet S. from center of N. track, 1.5 feet 
N. from S. right-of-way fence line, 91.2 feet southwesterly from T. B. M. 335, or 55.1 feet W. along the 
track from it, and 274 feet southwesterly from milepost 103. In the NW. }i sec. 1, T. 15 N., R. 11 E., 
Bureau Co., III.. 

T. B. M. 336. — Near Peru, Lasalle Co., III.; highest point in a square cut on top of stone, first above 
bridge seat course, on N. end of E. stone abutment of bridge No. 201 of Chicago, Rock Island and Pacific 
Ry., about 0.13 mile eastward from Bureau-Lasalle county line. The bench is 8.07 feet N. from center 
of N. track, 1.17 feet from N. end, and 1 foot from W. face of stone. 

T. B. M. 337. — On top of coping of parapet wall at the N. side of stone arch bridge of the Chicago, 
Rock Island and Pacific Ry., situated 2 344 feet W., along the track, from the crossing of said R. R. 
with the Chicago, Burlington and Quincy R. R. in the western part of Peru, III. The bench is 10.64 
feet N. of the center of N. track, 0.82 foot E. of W. end, and 0.7 foot S. of N. face of coping. (Note 42, 
p. 129.) 

T. B. M. 338. — On top of W. coping stone of N. parapet wall of small stone culvert of the Chicago, 
Rock Island and Pacific Ry., situated about 350 feet E. of the interlocking tower at the crossing of said 
R. R. with the Chicago, Burlington and Quincy R. R. in the western part of Peru, III. The bench 
is 346.95 feet eastward from the SE. corner of tower, 12.55 feet N. from center of N. track, 1.2 feet from 
W. end, and 0.91 foot from N. face of coping. The number 156, in large figures, is cut near the center 
of top of coping. (Note 42, p. 129.) 

P. B. M. 75. — In top of bridge seat course of pier at N. end of draw span of highway bridge over 
the Illinois River at foot of Marion street in Peru, III. The bolt is 1.3 feet from N. face and 1.25 feet 
from W. end of pier. (Note 43, p. 129.) 
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Sanitary B. M. — PerUt Lasalle Co., III., on top of NW. stone of bridge seat course in pier at N. end of 
draw span of wagon bridge over the Illinois River at foot of Marion street, being the highest point in a 
circle on the NW. comer of the pier, 1.49 feet northwesteriy from P. B. M. 75. The letters S. D. B. M. 
are cut near the bench. 

B. M. 70 A (Seddon). — ^A cross within a square cut on the top of the S. wall of Lock No. 15 
of the Illinois and Michigan Canal at Laaalle, III., on the second stone W. from the S. lower gate, 6.1 
feet westward from center of quoin post, 0.5 foot back from face of lock wall, and 0.46 foot eastward 
from the half-foot jog in wall. In the absence of any letters near this bench, or definite description of 
the Seddon bench on this lock, there is some uncertainty about this being 70 A. Designated as B. M. 1 
on Lock No. 15 in field notes and computations. 

B. M. 38 of 1883. — Highest point in a circle cut on top of the wall, at right angles to lock wall, at 
lower end of S. tail wall of Lock No. 15 of the Illinois and Michigan Canal in LasaHe, III. The circle is 
on the laiigest one of the coping stones on this part of the wall, there being 2 coping stones to the S. 
and 2 to the N. of it — all to the S. of the curved lower end of tail wall. The circle is 23.77 feet SW. 
from the center of quoin post of S. lower gate, 0.38 foot back from face of wall, and 3 feet from southerly 
edge of stone on which it is. It is a very indistinct mark with no letters near it, but reputed to be an 
old bench. Designated as B. M. 2 on Lock No. 15 in field notes and computations. It is ''on the second 
square stone from the curve in the left tail wall." 

P. B. M. 76. — In top of N. granite stone bridge seat on the W. pier of the Chicago, Buriington and 
Quincy R. R. bridge over the Illinois and Michigan Canal, between Locks 14 and 15, in Lamlle, III. 
The bolt is 0.96 foot from N. edge of stone, midway between E. and W. edges, and 0.62 foot N. from N. 
edge of iron bridge seat. (Note 43, p. 129.) 

T. B. M. 340. — On top of coping of N. end of the second pier from the £. end of the aqueduct bridge 
carrying the Illinois and Michigan Canal over Little Vermilion Creek, in the eastern part of Lasalle, III., 
a few hundred feet to the £. of the Illinois Central R. R. bridge. The bench is near the center of the 
SE. one of the 5 coping stones on this end of the pier, being 1.56 feet from the E. edge and 2.2 feet 
from the S. edge of this stone. (Note 42, p. 129.) 

Sanitary B. M. — LasalUy Lascdle Co., III., on top of the SE. comer of the coping stone at the rounded 
southerly end of E. stone abutment of aqueduct bridge carrying the Illinois and Michigan Canal over 
Little Vermilion Creek, being highest point in a square. The letters S. D. B. M. are cut near the bench. 

P. B. M. 77. — In top of stone forming the bridge seat at base of colunm at N. end of E. girder of the 
Illinois Central R. R. bridge over the Chicago, Rock Island and Pacific Ry. and the Illinois and Michigan 
Canal in LasalUy III. This pier of the bridge is between the street and the Chicago, Rock Island and 
Pacific Ry. tracks. The bolt is 1.52 feet from E. edge and 1.46 feet from N. edge of stone in which it 
is, and 1.52 feet N. from N. edge and 0.59 foot W. from range of E. edge of cast-iron bridge seat at base 
of column. (Note 43, p. 129.) 

T. B. M. 343. — Near Lasalle, Laaalle Co., III., on the top of a granite bowlder marking, it is said, 
the SE. corner of sec. 13, T. 33 N., R. 1 E., Lasalle Co., III. This stone is flat on the top, dark in color, 
and about 2 feet square, except for a deficiency on the S. side, where a small portion is white. There 
are a number of other but smaller stones around this stone. The bench is 0.55 foot W. from E. edge and 
1.2 feet S. from N. edge of stone and 6 feet N. from center of wagon track of E. and W. river road, which 
at the stone tums NE. for a short distance and then continues its general direction. (Note 42, p. 129.) 

P. B. M. 78. — Stone, pipe, and cap (see note 41, p. 129), set near the junction of the river road, between 
Lasalle and Utica bridge, with a road running from it, first N., then E., etc., to Utica, III. This road 
junction is in the SE. 14 sec. 18, T. 33 N., R. 2 E., Lasalle Co., and 1.3 miles W. from Utica bridge, 
over the Illinois River. The bench is 2.33 feet W. from E. fence of N. and S. road, along which fence 
it is 66.7 feet N. from center of wagon track of river road, 61.5 feet N. from junction of said fence, with 
N. fence line of river road, and 16.5 feet N. from a small box elder. 

T. B. M. 347. — On the top of the NE. end stone of the eleventh or lowest stepped course below the 
bridge seat (this course being the fourth course up from the ground) of the E. wing wall of the N. stone 
abutment of the Utica bridge over the Illinois River, about 1 mile S. of Utica, III. The bench is 0.59 
foot from NE. end of stone and 0.72 foot from its SE. face. (Note 42, p. 129.) 

B. M. 69 (Seddon).— 1 mile S. of Utica, III, 0.85 foot from T. B. M. 347 and on the same stone. The 
letters B. M. are cut below it on the vertical drafted edge of the stone. Same as U. S. B. M. No. 36 of 
1883, 
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U. S. B. M. — ^The center of a circle cut on the £. stone of the bridge-seat course of the N. abutment 
of the Utica bridge over the Illinois River, about 1 mile.S. of Utioa, LamUe Co,j III. The circle is 
near the E. comer of the stone, and the letters U. S. are cut near it. 

P. B. M. 79. — ^In top of the SW. one of the 3 coping stones on the E. end of the first stone pier 
S. of the N. stone abutment of the Utica bridge over the Illinois River, about 1 mile S. of Utica, II!. 
The bolt is 2.02 feet N. of S. face of stone, 1.39 feet E. of E. edge of the stone forming the NE. bridge 
seat for the second span from N. end of bridge, and 5.27 feet south westward from the upper cut-water 
edge of the pier. (Note 43, p. 129.) 

T. B. M. 348. — On the top of the N. parapet wall of a small stone arch bridge on the river road 0.64 
mile E. of the Utica bridge over the lUinois River. The bench is 1.2 feet S. of N. face of wall and 1.4 
feet E. of a point vertically over the center of the keystone of the arch. In sec. 16, T. 33 N., R. 2 E., 
Latalle Co., III. There is another small stone bridge on this road about 300 feet to the westward of 
this bridge. (Note 42, p. 129.) 

T. B. M. 349. — On the top of NE. end stone of NE. wing wall of small stone arch bridge on the 
river road, being the third bridge eastward from the Utica bridge over the Illinois River. The bench 
is 0.47 foot from NE. end of wing wall, 0.3 foot from its NW. face, 9.76 feet NE. from center of N. 
keystone of arch, and 5.8 feet N. from the range of the N. face of N. parapet wall. In sec. 15, T. 33 
N., R. 2 E., lAualle Co., lU. (Note 42, p. 129.) 

P. B. M. 80. — Stone, pipe, and cap (see note 41, p. 129), set in the NE. comer of the front dooryazd 
of Henry Zimmermann's laige stone house, formerly known as Sulphur Spring House, situated on the 
S. side of the river road, about 2.6 miles E. of the Utica bridge over the Ilb'nois River. The bench is 
1.96 feet W. of E. fence of dooryard, 4.33 feet S. of S. fence of road E. of field E. of dooryard, and 134.8 
feet NE. from NE. comer of stone house, being 112.6 feet N. and 73.3 feet E. from said comer. It is 
35 feet northwestward from a 36-inch cotton wood, 11.15 feet eastward from a 10-inch locust, and 94.5 
feet northeastward from a 42-inch cottonwood in yard. In sec. 23, T. 33 N., R. 2 E., Laaalle Co., III. 

P. B. M. 81. — Near OUavxi, Lcualle Co., III.; top of copper bolt leaded vertically into the top of 
the W. beveled end stone of the sixth course, above the towpath, of the S. abutment of the wagon bridge 
over the Illinois and Michigan Canal N. of D. M. Parson's orphan home, on the Buffalo Rock ferm, 
about y^ mile W. from LasaUe Co. poorhouse. The bench is 0.4 foot from N. face of abutment, 0.43 
foot W. of W. end of stone in next course above, and 0.36 foot E. from top edge of beveled face of stone 
in which it is. In sec. 17, T. 33 N., R. 3 E., Lasalle Co. 

P. B. M. 82. — ^Near Ottawa, Lasalle Co., III.; stone, pipe, and cap (see note 41, p. 129), set in the 
NE. comer of the field which adjoins, on the W., the private driveway along the W. side of the front 
yard of the Lasalle Co. poorhouse. The bench is 2.3 feet S. of S. fence line of river road, 1.7 feet W. 
from W. fence of private drive, 89.2 feet S. from center line of electric railway, 27.15 feet W. from 
center of 16-inch soft maple at NW. comer of front yard of poorhouse, and 40.8 feet NW. from the center 
of the third tree S. from the N. end of the row of shade trees along the W. side of said poorhouse yard. 
In the SE. } sec. 17, T. 33 N., R. 3 E., LasaUe Co., 111. 

T. B. M. 357. — Highest point in a square cut into an outcropping of sandstone rock, on a level with 
the ground surface, in the river road in ^e Westem outskirts of Ottawa, III., and here known as Ottawa 
avenue. The bench is about 0.53 mile NE. of an angle in the river road; 56.47 feet SE., square out, 
from center of street car track; 39.5 feet SE. from center of wagon track; 165.87 feet NE. from the NE. 
comer of a lone house, S. of road, belonging to the Development Assn.; and 138.6 feet NE. of the range 
of the NE. side, and 89.25 feet NW. of the NW. or front side of the house. In the NW. Ji sec. 15, T. 
33 N., R. 3 E., Zflwaiig Co. 

B. M. 64 (Seddon). — ^Highest point in a circle cut on the top of the coping stone at the E. end of 
the first pier S. of the N. abutment of the Chicago, Burlington and Quincy R. R. bridge over the Illinois 
River at Ottawa, III. The circle is 8 inches W. of the cut water angle of coping. Marked with the 
letters U S, above which is the circle. 

P. B. M. 83. — In top of coping on E. end of N. stone abutment of the Chicago, Burlington and 
Quincy R. R. bridge over the Illinois River at Ottawa, III. The bolt is 2.57 feet from NE. comer, 4.66 
feet from upstream angle, and 5.84 feet from SE. comer of coping. It is 5.63 feet E. from E. face of 
E. granite bridge seat of plate girder span of this bridge. (Note 43, p. 129.) 

B. M. 63 (Seddon). — Highest point in a sector cut on the top of the SE. corner of coping stone at 
E. end of N. abutment of highway bridge over the Illinois River at Ottawa, III. The bench is on the 
first course of stone below the bridge seat stone. "Same as B. M. 87, Sanitary." The letters S. D. B. M. 
are cut near the bench. 
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T. B. M. 361. — On the top of jthe stone curbing on the W. side of Lasalle street, at a point between 
the E. end of the Hydraulic Basin and the old City (flour) Mills, in OUavoa, III. It is 61.95 feet NW. 
from the SW. comer of S. wing, and 77.2 feet SW. from the NW. comer of N. wing of mill, and 28.05 
feet N. from the center of the Chicago, Burlington and Quincy R. R. siding track along S. side of 
basin. (Note 42, p. 129.) 

P. B. M. 84. — In top of coping stone on S. end of W. stone abutment of Main Street bridge over 
Fox River, in Ottawa, III. The bolt is 0.8 foot from S. end of coping, 0.85 foot from its £. edge, and 
0.97 foot S. of S. face of bridge seat stone. (Note 43, p. 129.) 

T. B. M. 363. — On the top of the E. end stone of the second course up from the ground, in the 
E. wing wall of the S. abutment of the highway bridge over the Illinois and Michigan Canal, about 
1.65 miles E. of the center of Ottawa, III. The bench is 1.33 feet from N. face of wing wall, 0.89 foot 
from E. end of stone. (Note 42, p. 129.) 

B. M. 62 (Seddon).-— Near Ottawa, Lasalle Co., III., on same bridge as T. B. M. 363; highest point 
in a circle cut on the top of the E. end stone of the fourth course above the water in the E. wing wall 
of the N. abutment. The circle is near the SE. comer of the step. The letters U. S. are cut near the 
circle. 

T. B. M. 366. — On the top of the coping of the S. parapet wall of the small stone arch culvert under 
the Illinois and Michigan Canal first E. of the highway bridge over the canal, the bridge being about 
1.65 miles E. of the center of Ottawa, III., and the culvert about 1.67 miles E. from the bridge. The 
bench is 0.31 foot W. from vertically over the center of keystone of arch and 1.18 feet N. from the S. 
edge of coping. It is about 0.68 mile W. from schoolhouse (district No. 152), and near the W. line of 
sec. 9, T. 33 N., R. 4 E., Lasalle Co. (Note 42, p. 129.) 

P. B. M. 85. — Stone, pipe, and cap (see note 41, p. 129) set on the S. fence line of the highway which 
parallels and adjoins on the S. the Illinois and Michigan Canal between Ottawa and Marseilles, Hi., 
at a point 65.6 feet E. of the E. side of schoolhouse (district No. 152), and 8.2 feet S. of the range of 
the N. or front end of schoolhouse. The bench is also 74.7 feet S. of the S. water edge of canal, 37 feet 
S. of the center of wagon track, and 40.75 feet N. of the center line of the electric ry. track. In sec. 
9, T. 33 N., R. 4 E., Lasalle Co., about 3.84 miles eastward from Main Street bridge over Fox River 
in OUawa, III, 

T. B. M. 371. — On the top of the stone wall along the N. side of the Illinois and Michigan Canal, 
under and extending a short distance to the east of Elevator A, which stands about 29.5 feet to the W. 
of the W. line of Main street in Marseilles, III. The bench is on the first stone of the wall to the E. 
of the SE. comer of the elevator, 2.03 feet from E. side of elevator, and 1.03 feet back from face of wall. 
(Note 42, p. 129.) 

P. B. M. 86. — In top of NE. end stone of the eighth course, below the bridge seat stone, in the 
E. wing wall of the N. abutment of the highway bridge over the Illinois River at Marseilles, lU. The 
bolt is 1.86 feet from NE. end of stone and 0.95 foot back from SE. face of wing wall. (Note 43, p. 129.) 

B. M. 59 (Seddon). — Marseilles, Lasalle Co., III., on same bridge and abutment as P. B. M. 86; 
highest point in a circle cut near the SW. comer of the W. bridge seat stone. "Same as B. M. 103, 
Sanitary." The letters S. D. B. M. are cut near the bench. 

P. B. M. 87.— In the top of the S. wall of lock No. 10 of the Illinois and Michigan Canal in Mar- 
seilles, III. The bench is on the first stone W. of the quoin post of the S. lower gate. The bolt is 1.96 
feet S. of N. face of- stone, 1.56 feet N. of S. edge of stone, and 9.5 feet W. of center of quoin post of 
gate. (Note 43, p. 129.) 

B. M. (E. J. Ward, 1902).— Mar stilles, Lasalle Co., Ill, on S. wall of Lock No. 9 of the Illinois 
and Michigan Canal, being highest point in a circle just above recess for upper S. gate. Marked B. M. 

P. B. M. 88. — Stone, pipe, and cap (see note 41, p. 129), set on the S. embankment of the Illinois 
and Michigan Canal, and in a driveway from the towpath to a hay bam on the farm of E. H. Spicer. 
The bench is 18 feet S. of water edge of canal, 145.2 feet N. from the NW. comer of bam, 1.25 feet W. 
of the range of W. end of bam, and about 554 feet W., along the towpath, from the (!enter of the stone • 
culvert under the canal and over Kickapoo Creek. It is 2.9 milef? eastward, along the* canal, from Main 
street, in Marseilles, III.- 

B. M. 10 (E. J, Ward, 1899).— A cross cut on top of coping of S. parapet wall (curved) of stone 
culvert over Kickapoo Creek and under the Illinois and Michigan Canal, about 3 miles eastward along 
the towpath, from Aiaine street, Marseilles, Lasalle Co., III. The cross is near the SW. comer of coping, 
being 0.4 foot back from SE. face and 0.38 foot from SW. end of coping. 
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T. B. M. 378. — On top of coping of N. parapet wall of stone arch culvert under the lUinoiB and 
Michigan Canal, about }^ mile W. of Seneca, III. The bench is on the W. stone of coping, 0.7 foot 
from ito N. face and 3.36 feet from its W. end. (Note 42, p. 129.) 

B. M. 15 (E.J. Ward, 1899). — Highest point in a sector cut on NW. comer of W. coping stone of S. 
parapet wall of stone culvert under the Illinois and Michigan Canal, about yi mile W. from Seneca, 
LatalU Co., III. Marked B. M. 

T. B. M. 380. — ^Top of the SW. one (the one nearer the track) of the two J^-inch rods projecting 
4 inches vertically upward from the top of the SE. one of the two low concrete posts set on the NE. 
side of the Seneca and Kankakee R. R., near milepoet 1, for supporting extra rails. This bench bolt 
is 11.1 feet NE. or square out from center of track, 19.4 feet southwesterly from center of milepost 1, 
and 71 feet N. of center of wagon track of E. and W. highway on S line of sec. 24, T. 33 N., R. 5 E., 
lAualle Co., III., near the Lasalle-Grundy County line, 1 mile east of Seneca, III. 

P. B. M. 89. — Stone, pipe, and cap (see note 41, p. 129), set on the right of way of the Seneca and 
Kankakee R. R., near its intersection with the river road, here running along the S. line of sec. 24. 
T. 33 N., R. 5 E., Latalle Co., III. The bench is 47.57 feet NE. or square out from center of R. R. 
track, 2.5 feet from NE. right-of-way fence line, 123.17 feet southeasterly from center of milepost 1, 
117.75 feet southeasterly from T. B. M. 380, 20.15 feet northeasterly from poet of "Railroad crossing" 
sign, 84.2 feet NW. from osage orange tree, and nearly in line of the N. fence of river road. 

P. B. M. 90. — Stone, pipe, and cap (see note 41, p. 129), set in the front dooryard of William Hol- 
lenbeck's farmhouse (Barry farm), on the N. side of the river road between Seneca and Morris, III., 
about 3.6 miles ENE. from Seneca, in the SE. }4 sec. 16, T. 33 N ., R. 6 E. The bench is 52 feet south- 
westward from the SW. comer of house, being 45.75 feet WSW. and 24.2 feet SSE. from the ranges of 
the WSW. and SSE. sides of the house, respectively. It is 56.4 feet southward from an elm tree (diam- 
eter 1.4 feet), 6.36 feet southward from 1-inch box elder, and 2.2 feet from northward fence line of river 
road. The excavation for this bench was almost entirely through soft sandstone rock. 

P. B. M. 91. — Stone, pipe, and cap (see note 41, p. 129), set in the river road, which parallels and 
adjoins the N. side of the Illinois and Michigan Canal between "5-mile bridge" and Morris, III., 2.45 
feet from N. fence line of road, at field gate, and in line with the first N. and S. field fence W. from 
the E. line of sec. 12, T. 33 N., R. 6 E., Grundy Co., from which line it is distant, along the river road, 
about 0.29 mile SW. It is about 113 feet from water edge of canal, about 300 feet southwestward from 
an angle in the river road NW. of the lower end of Waupecan or Sugar Island, and about opposite the 
middle of a curve in the canal; in the SE. quarter of section 12. 

T. B. M. 394. — Center of a circle cut on the S. comer of the S. stone of the top course of the E. abut- 
ment of the aqueduct bridge, carrying the Illinois and Michigan Canal over Nettle Creek in the W. part 
of Morris, III. Same as U. S. B. M. 46 (Seddon), 1899. Marked U S. 

T. B. M. 395. — Highest point in a square cut in a niche on the inclined face of the lowest coping 
stone of the W. wing wall of the S. abutment of the highway bridge over the Illinois and Michigan Canal 
on the street in Morris, III., leading to and across the Illinois River bridge. The bench is 0.4 foot from 
X. edge and 0.6 foot up from lower end of coping stone. It is marked U S above the square. 

P. B. M. 92. — In top of the NE. end stone of the seventh course down from the top of the E. wing 
wall of the N. abutment of the highway bridge over the Illinois River at Morris, III. The bench is 
0.43 foot back from the face of the wing wall and 0.46 foot from the NE. end of this course of stone. 
(Note 43, p. 129.) 

B. M. 45 A (Seddon). — Morris, Grundy Co.^ III., on the same bridge, abutment, and wall as P. B. M. 
92; highest point in a square cut on the top of the NE. comer of the upper course of stone (consist- 
ing of two stones). The bench is 5.85 feet E. of the range of the E. face of E. truss of bridge. "Same 
as B. M. 90, Sanitary.'' Marked B. M. 

B. M. 45 B (Seddon). — Morris, Grundy Co., III., on the same bridge and abutment as P. B. M. 92; 
highest point in a circle cut on the top of a projection on the S. face of the second stone from the E. 
comer in the lowest visible course. The bench is 6 feet from E. comer of abutment and about 2 inches 
above ground. "Same as U. S. B. M. No. 21 of 1883." The letters B. M. are cut above the bench 
on the next higher course. 

T. B. M. 398. — On top of foundation stone to N. iron gatepost of W. carriage entrance to Evergreen 
Cemetery, on the river road, about 1.5 miles NE. of Morris, III. The bench is 1.03 feet W. of W. side of 
base of iron post of gateway, and 0.52 foot N. of the range of the S. side of base of post, in the NW. I4 
sec. 2, T. 33 N., R. 7 E., Grundy Co, (Note 42, p. 129.) 
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T. B. M. 400. — On the top of a granite bowlder, triangular in plan and bluntly wedge shaped in eleva- 
tion, whoee aides are about 4.8 feet, 5.3 feet, and 5.8 feet, respectively, at surface of ground, and whose 
height is about 2 .25 feet above ground . It is situated on a knoll in a field on the S£ . side of the river road , 
33 feet from S£. fence line of road, 61 feet from center of wagon track, 131.9 feet S. of P. B. M. 93, nearly 
opposite the farmhouse of Thomas Hutchings, on whose land it is, and 63 feet SW., or square out, from 
the SW. fence line of his private driveway; in the SE. J< sec. 36, T. 34 N., R. 7 E., Gnmdy Co., III., 
about 3.1 miles NE. from Morris. (Note 42, p. 129.) 

P. B. M. 93. — Stone, pipe, and cap (see note 41, p. 129) set in the S. comer of a small field on the 
NW. side of the river road, and on the NE. side of the private driveway leading from the river road to 
the farm buildings of Thomas Hutchings, about 3.1 miles NE. from Morris , III. The bench is 2.65 feet 
from NW. road fence, 3.8 feet from NE. fence of driveway, 344.5 feet SE. from the SE. comer of Thomas 
Hutchings's house, and 290.2 feet S. from the S. comer of George Hutchings's house. It is between 
the Illinois River and the Illinois and Michigan Canal, and in the SE. }4 Bee. 36, T. 34 N., R. 7 E., 
Grundy Co. 

T. B. M. 402.-— Near Morris, Grundy Co., III., on the NW. comer of the top stone of the NW. wing 
wall of the NE. abutment of a small fron highway bridge on the liver road, about 0.96 mile SW. from 
Lock No. 8 of the Illinois and Michigan Canal at the Aux Sable Creek. The bench is 308.5 feet SW., 
along the road, from the range of the SW. side of Richard Sharp's farmhouse, 0.17 foot from N. end of 
stone, 0.23 foot back from face of wing wall, and 10.43 feet out from center line of bridge. (Note42, p. 129.) 

P. B. M. 94. — In top of coping of S. wall of Lock No. 8 of the Illinois and Michigan Canal at Aux 
Sable Creek, about 6 miles NE. of Morris, III. The bench is on the second coping stone below the lower 
gates, 1.57 feet back from the N. face of coping, 10.1 feet westward from center of quoin post of lower S. 
gate, 3.8 feet from E. end, and 3.65 feet from W. end of the stone in which it is, and 37.05 feet NW. from 
P. B. M. 95. (Note 43, p. 129.) 

B. M. 39 (Seddon). — Near Morris, Grundy Co., III.; highest point in a circle cut on the top of the S. 
wall of Lock No. 8 of the Illinois and Michigan Canal at Aux Sable Creek. It is on the coping stone 
first E. of the recess for lower S. gate, 0.3 foot E. of upper end of recess, and 1.33 feet back from S. face 
of lock chamber; in sec. 29, T. 34 N., R. 8 E., Grundy Co., III. Marked US. 

P. B. M. 95. — ^Near Morris, Grundy Co., III.; stone, pipe, and cap (see note 41, p. 129) set in the yard 
of the house of the keeper of Lock No. 8 of the Illinois and Michigan Canal, at Aux Sable Creek, Gmndy 
Co., 111. The bench is nearly opposite the lower gates of the lock, being 36.75 feet southward from the 
center of quoin post of S. lower gate. It is 15.7 feet southwesterly from the NW. comer and 18.9 
feet northwesterly from the SW. comer of the keeper's house. It is 10.5 feet E. of a 20-inch box elder 
tree, 8.8 feet S. of a 16-inch box elder, and 16.2 feet SW. from a second 16-inch box elder. 

T. B. M. 404. — ^Near Morris, Grundy Co., III.; highest point in a square cut on the top of the N. wing 
wall of the E. abutment of a small bridge on the liver road, over a creek, about 0.67 mile E. of Lock No. 8 
of the Illinois and Michigan Canal at Aux Sable Creek. The bench is 11.3 feet E. of middle of bridge, 
and 8.3 feet N. of its center line. There is a stone arch culvert under the Illinois and Michigan Canal, 
to the NE. of the road bridge, over the same creek; in sec. 28, T. 34 N., R. 8 E., Grundy Co., HI. The 
letters U S are cut near the square. 

T. 6. M. 405.— Near Channahon, WiU Co., lU.; highest point in a square cut on the highest point 
of a granite bowlder, about 3 feet long by 2.7 feet wide by 1.5 feet above ground, lying near the N. side 
of the river road, at a point 1.28 miles ENE., along the river road, from Lock No. 8 of the Illinois and 
Michigan Canal at Aux Sable Creek, about }4 mile WSW. from a marked angle in the river road, and 
about yi mile W. of the Elgin, Joliet and Eaatem R. R. The stone lies 3.3 feet S. of the N. road 
fence, 15 feet northward from center of wagon track, and 2 feet W. of fence on the E. line of sec. 28, 
T. 34 N., R. 8 E., Grundy Co., III. The square is near the southwestward end of the top of the stone 
which has a conchoidal depression in it to the SE. of the bench. It is marked U S, the letters being 
to the SE. of the square. 

B. M. 38 A (Seddon). — Near Channahon, Will Co., III.; highest point in a circle cut on the top of 
the coping of the S. abutment of the Elgin, Joliet and Eastern R. R. bridge over the Illinois and Mich, 
igan Canal, about 1.96 miles ENE. from Lock No. 8 at Aux Sable Creek. The circle is near the NE. 
comer of coping, being 0.54 foot back from the N. and E. edges of the coping, respectively, at corner 
of bevel; in sec. 22, T. 34 N., R. 8 E., Grundy Co., 111. Marked U S. 
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P. B. M. 96. — Stone, pipe, and cap (see note 41, p. 129) set in the SW. comer of Dresden Catholic 
Cemetery in the NE. H sec. 26, T. 34 N., R. 8 E., Grundy Co., 111., and on the N. side of the river 
road between the Aux Sable lock. No. 8, of the Illinois and Michigan Canal and Cfuinnahony III. The 
bench is about 3 miles E. of the Aux Sable lock, about 3 miles SW. of Channahon, and about 0.25 
mile E. of Jacob Hansel's farmhouse. It is 2.5 feet E. of W. fence of cemetery, 2.1 feet N. of the front 
fence of cemetery, 10.6 feet N. of the range of the N. fence line of river road to the W. of cemetery, 
22.6 feet SE. of an 8-inch box elder tree, and 79.85 feet W. of an 11-inch box elder. 

P. B. M. 97. — In top of coping of E. wall of Lock. No. 7 of the Illinois and Michigan Canal, which 
is the lower lock at Channahon, III. The bench is near the center of the top of the coping stone, first 
S. of the quoin coping stone at the E. lower gate. The bolt is 2.44 feet back from the face of the E. 
wall, 2.3 feet N. of S. end of stone, and 5.93 feet southward from center of E. lower gate quoin poet. 
(Note 43, p. 129.) 

B. M. — Channahon^ Will Co., III., on E. wall of Lock No. 7 of the Illinois and Michigan Canal, 
being cross cut on the top of an iron bolt leaded vertically into the top of the quoin coping stone of the 
E. upper gate. The bolt is 0.75 foot N. from S. end of stone, 3.21 feet back from face of lock chamber, 
and 3.48 feet SE. from wooden quoin poet of gate. The letters B. M. are cut near and to the SW. of bolt. 

P. B. M. 98. — Stone, pipe, and cap (see note 41, p. 129) set in the front dooryard of Patrick Briscoe's 
farmhouse, which is about ^ mile E. of Channahon^ III.^ on the road to Smiths Bridge over the Dee 
Plaines River. The bench is 47.9 feet NNE. of the NE. comer of house, 50.55 feet northwestward 
from a 26-inch haCkberry tree, 13.4 feet S. of a 23-inch elm, 25.3 feet SE. of a 26-inch elm, 2.55 feet 
W. of E. fence, and 20 feet S. of front fence of dooryard. It is in the NE. Ji sec. 20, T. 34 N., R. 9 E., 
Will Co. 

S. D. 144.— On the top of a large bowlder lying 34 feet SW. of creek, 430 feet SW. of S. D. 143 and 
253 feet SE. of SE. face (end) of culvert over first creek SW. of the Isaac Van Alstyne farmhouse (now 
occupied by an O'Brien) on the bluff road running S., W., and S. to Smiths Bridge over the Dee Plaines 
River, or W. to Channahon, III. It is nearly W. of Millsdale. The bench square is now somewhat 
indistinct and the '^highest point" may have been worn or broken away. Stone lies on unst-able 
ground. (Note 45, p. 130.) 

S. D. 143. — Near Channahon, Will Co., III., on a large bowlder 3.9 feet long by 3.6 feet wide by 
1.5 feet above ground, lying near foot of hill slope 118 feet SE., or square out, from the SE. fence line of the 
bluff road, which, in this vicinity, gradually changes its direction from E. to N., and 464.75 feet E. 
of the center line of a small stone culvert, first SW. of the Isaac Van Alstyne farmhouse (now occupied 
by an O'Brien), on said road. In the SW. yi sec. 11, T. 34 N., R. 9 E., Will County, 111., and nearly 
W. of Millsdale. The stone is on springy, marshy ground. (Note 45, p. 130.) 

P. B. M. 99. — Near Channahon, Will Co., III.; stone, pipe, and cap (see note 41, p. 129) set in the high- 
way which crosses the Des Plaines River at Millsdale, III. It is on the NW. bank of the NW. channel 
of the river, 106 feet westward from the water edge, 40.65 feet WSW. from a 28-inch elm tree in highway, 
86 feet NE. from a 19-inch burr oak, in pasture field, 139.5 feet WSW. from the W. end of the S. girder 
of the iron wagon bridge over NW. channel of river, and 27.5 feet SE.,or square out, from center of 
wagon track. It is in thfi SW. H sec. 11, T. 34 N., R. 9 E., Will Co. 

B. M. 25 A (Seddon).— Highest point in a circle cut on the top of the SW. corner of the E. stone 
abutment of the highway bridge over the W. channel (W. of Treats Island) of the Des Plaines River 
at Millsdale, III, about 3 miles ENE. from Channahon. It is in the SW. }4 sec. II, T. 34 N., R. 9 E., 
Will €o., 111. The letters U. S. are cut near the circle. 

S. D. 141. — Near Millsdale, Will Co., III., on a large bowlder lying in the bluff road running S., W., 
and S. to Smiths Bridge, 13 feet W. of E. fence line of road, near edge of bluffs. The bench 262.6 is 
feet N. along the road from the range of the N. side of William O'Brien's farmhouse. In the SW. H 
sec. 2, T. 34 N., R. 9 E., Will Co., 111. (Note 45, p. 130.) 

T. B. M. 424. — Highest point in a square cut on the top of the SE. bridge seat stone of the NE. 
abutment of small iron bridge over Rock Run on the Channahon road, which runs SW. from Joliet to 
Channahon, 111., between the Des Plaines River and the Illinois and Michigan Canal. The bridge 
is about Ji mile NE. from where the road forks to Channahon and to Minooka, 111. The bench is 1.03 
feet from SW. face and 0.63 foot from SE. end of stone on which it is. Same ae S. D. P. B. M. 137. 
The letters S. D. P. B, M. are cut near the bench. 
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P. B. M. 100. — Stone, pipe, and cap (see note 41, p. 129) set in the front dooryard of Michael Meegan's 
house on the NW. side of the Channahon road, which runs SW. from Joliety III., between the Des Plainee 
River and the Illinois and Michigan Canal. It is about 725 feet N£., along the road, from the bridge 
over Rock Run. The bench is 93.9 feet SSE. from the E. comer of house, 83.8 feet SE. from the S. cor- 
ner of house, 1.8 feet NE. of the range of the SW. side of house, and 3.77 feet from front dooryard fence; 
in the SW. Ji sec. 26, T. 35 N., R. 9 E., Will Co., 111. 

T. B. M. 427. — ^Highest point in a square cut on the top of a red granite bowlder, bluntly wedge- 
shaped upward, obliquely truncated at NE. comer, about 2.1 feet wide, 3.7 feet in extreme length, E. 
and W., and 0.7 foot above ground. It lies in the barnyard of Caleb A. Glasscock, on the NW. side of 
the Channahon road, running SW. from Joliet, III., between the Des Plaines River and the Illinois and 
Michigan Canal. It is about 1.76 miles NE., along this road, from Rock Run bridge. The bench is 
35.3 feet from NW. fence line of road, 34.25 feet E. from SE. comer of his barn, 123 feet W. from SW. 
comer of house, and 152.6 feet WNW. from the NW. comer of a barn across the road from his house; 
near the SE. corner of sec. 24, T. 35 N., R. 9 E., Will Co., 111. 

T. B. M. 429. — Near Rochdale, Will Co., III.; highest point in a square cut on the top of a granite 
bowlder lying in the Channahon road, running south westward from Joliet, 111., between the Des Plaines 
River and the Illinois and Michigan Canal, at a point 3.55 feet from northerly fence line of road, and 
134.5 feet NNE. from the NW. comer of red frame house on the Folk's farm, being 107.5 feet easterly 
from the range of the westward side of house, and 81.8 feet northerly from the range of the northward or 
front side of house. This stone is in a depression or ravine across which the fill for the roadway appears 
to have been made by throwing in stones, so that the bench stone is in a pile of stones. It is about 1 
mile westward from Brandon's bridge. Same as S. D. P. B. M. 133. The letters S. D. P. B. M. are 
cut about the square. 

S. D. 135. — Near Rockdale, Will Co., III.; center punch mark in the end of copper bolt leaded hori- 
zontally into stone foundation wall at NE. end of large red barn on Folk's farm, on the SSE. side of the 
Channahon road, about 2 miles below Joliet, 111. The bolt is 1 foot below weatherboards in second 
course down from top of wall, and 19.2 feet SE. along the wall from the N. corner of the barn. This 
barn is S. from S. D. P. B. M. 133 or T. B. M. 429. The end of the bolt and the lead surrounding it 
were found mutilated by a cold chisel, but otherwise apparently undisturbed. A new center was made 
in the end of the bolt and used in determining the elevation. Of the original marking, S. D. P. B. M., 
only the letter S is now visible. 

P. B. M. 101. — Stone, pipe, and cap (see note 41, p. 129) set in the front dooryard of a house, owned 
by Henry H. Stassen & Son, on the northerly side of the Channahon road, between the Illinois and 
Michigan Canal and the Des Ptaines River, at Rockdale, III. It is about }4 ^aile SW., following the high- 
way, from Brandon's bridge over the canal. It is 49 feet southwestward from a 0.7-foot box-elder tree 
in same yard, 46.75 feet southwesterly from SW. corner of house, 2.47 feet from front fence of yard, 13.3 
feet SW. from an 8-inch box-elder tree, and 31.7 feet S. from a second 8-inch box elder; in the NE, 
li sec. 20, T. 35 N., R. 10 E., Will Co., 111. 

S. D. 130. — In the northerly face of the S. abutment of Brandon's bridge over the Illinois and Mich- 
igan Canal at Rockdale, III., a suburb of Joliet. The bolt is in the third course of stone up from the 
ground and 10.35 feet eastward from the W. end of abutment. The end of the bolt appears to have been 
hammered, so that the center point waj3 destroyed. A new center was made in the bolt before deter- 
mining its elevation. (Note 46, p. 130.) 

P. B. M. 102. — ^Top of copper bolt leaded vertically into top of coping stone of E. wing wall of N. 
abutment of Brandon's bridge over the Des Plaines River, near Rockdale (a suburb of Joliet),. III. The 
bolt is 0. 9 foot back from E. face of wing wall, 2.73 feet E. from upper fewre of upstream girder of bridge, 
and 0. 6 foot N. from the N. end of bridge. This bench was found in place and marked S. D. P. B. M., 
to which is added U. S. P. B. M. 

T. B. M. 432. — Near the E. corner of capstone at SE. end of rectangular stone culvert on Railroad 
street in Joliet, III., being the first street W. from and parallel to the Illinois and Michigan Canal. This 
culvert is about 0. 6 mile NE. from Brandon's bridge. It is opposite stone quarry to its westward and 
is over drain from quarry. It is 138 feet W. from SW. comer of house No. 1004, having yard surrounded 
by stone fence, and 274 feet NE. along street from range of N . side of house No. 1114. The square is 0. 48 
foot from SE. face of capstone and 0. 75 foot from its NE. end. (Note 42, p. 129.) 
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T. B. M. 433. — Highest point in W. angle of the cross, within a circle, cut on the top of the S. stone 
bridge seat of the W. abutment (W. side of canal) of the wagon bridge over the Illinois and Michigan 
Canal and the Des Plaines River on McDonough street in Joliety III. The center of the circle is 0.5 
foot W. from £. face of stone, 0.25 foot E. of E. end of iron plate imder expansion rollers, and 0.23 foot 
S. of S. face of inclined end post. Same as U. S. B. M. 14, Seddon, of 1899. It is marked U. S. 

P. B. M. 103. — ^In top of stone coping course which forms the bridge seat course of the concrete 
abutment at the W. end of Jefferson street bridge over the Dee Plaines River, in Joliet, III. The bolt 
is near the S. end of abutment, being 1.25 feet fromi S. end of coping course, 1.9 feet from its E. edge, 
and 1.84 feet E. of E. face of concrete earth wall. (Note 43, p. 129.) 

S. D. 127. — In the center of the third course of stone up from the ground, in the S. wall of the court- 
house, in Jolietf Illy at a point 0.85 foot W. of its SE. comer. (Note 46, p. 130.) 

T. B. M. 434. — Center of cross cut on top of the middle one of the three vertical bolts, securing to 
the W. concrete wall of lock the lower curved strap of hinge at top of wooden quoin post of lower W. 
gate of Lock No. 6, of the Illinois and Michigan C^al, just above Bridge or Jackson street, in Joliet, 
III. This bolt is 3.15 feet south westward from center of wooden quoin post and 2.3 feet back from W. 
face of tail-bay. It is marked U. S. on iron strap. 

T. B. M. 435. — Joliett Will Co., III.^ on the same bridge and couree as P. B. M. 104; highest point 
in a circle cut on the top of the SE. comer of the SW. end stone. The circle is 11.5 feet SW., along 
the face of the wing wall, from the angle at its junction with the abutment, 0.12 foot back from face 
of wing wall, and 0.15 foot from SW. end of stone. Same as U. S. B. M. 10, Seddon, of 1899. The 
letters U S are cut near the circle. 

P. B. M. 104. — In the SE. face of the fourth course up from the ground, or sixth course down from 
the bridge seat in the S. wing wall of the W. stone abutment of Ruby or Columbia Street bridge, over 
the Illinois and Michigan Canal and the Des Plaines River, in Joliety III. The bolt is 0.86 foot SW., 
along the face of the wing wall, from the angle at its jtmction with the abutment. (Note 47, p. 130.) 

T. B. M. 436. — On the top of the W. stone retaining wall of the Illinois and Michigan Canal, at a 
point 91 feet N. from the range of the upper end of the canal basin, opposite the steel works, in the N. 
part of Joliety III. The bench is 0.45 mile up the canal from Ruby Street bridge. The square is 0.5 
foot back from face of wall and 2.1 feet from S. end of stone on which it is. (Note 42, p. 129, except 
square is below US.) 

P. B. M. 105. — In the center of a depressed square cut on the top of the coping below the bridge 
seat, and near the NE. comer of the NW. abutment of the Chicago, Santa Fe and Califomia R. R* 
bridge over the Illinois and Michigan Canal, just below Lock No. 4 of the canal, in the northern part 
of Joliety III. The bolt is 0.57 foot from NE. end of coping, 0.53 foot from its SE. edge, and about 2.7 
feet above ground. Same as S. D. P. B. M. 119 and U. S. B. M. 9, Seddon, of 1899. (Note 43, p. 129, 
except that the lettering is S. D. F. B. M.) 

P. B. M. 106. — ^In top of the third step up from the grotmd (middle of third main course) in the 
SW. wing wall of the NW. stone abutment of the Elgin, Joliet and Eastern R. R. bridge over the Illinois 
and Michigan Canal, just below Lock No. 3 of the canal, in the northern outskirts of Joliety III. The 
bolt is 0.87 foot back from SE. face of wall, 0.84 foot from SW. end of step, 34 feet SW., along the face of 
the wing wall, from its angle with the abutment, and about 3.85 feet above ground. (Note 43, p. 129.) 

S. D. 117.— Cut on the top of the W. wall of Lock No. 3 of the Illinois and Michi^ Canal, which 
is N. from Joliety Ill.y and just above the Elgin, Joliet and Eastem R. R. bridge over the canal. The 
bench is at N. end of recess for W. lower gate, the center of square being 0.38 foot N. of N. end of recess, 
and 0.41 foot W. of W. face of lock chamber. Same as U. S. B. M. 7, Seddon, of 1899. (Note 45, p. 
130, except the letter P is omitted.) 

T. B. M. 437.— Near Joliety Will Co.y Illy on the top of the south stone of the remains of the W. 
abutment of a former R. R. bridge over the Illinois and Michigan Canal, 0.67 mile N., along the canal, 
from P. B. M. 106. The present railway track, along the W. side of the canal, terminates about 20 
feet N. of the bench. This old abutment is about 2 feet back from the face of the W. retaining wall 
of canal. The bench is 0.33 foot from S. end of stone and 0.38 foot from E. face of abutment. (Note 
42, p. 129.) 

T. B. M. 438.— On the top of the W. wall of Lock No. 2 of the Illinois and Michigan Canal, at a 
point 0. 3 foot back from E. face of tail-bay to lock chamber and 0.6 foot below the S. side of wooden 
quoin post of lower W. gate. It is about 1.5 miles below Lockporty III. Same as S. D. P. B. M. 110, 
U, S. B. M. 6, Seddon, of 1899, and D. W. S. No. 58. (Note 45, p. 130.) 
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S. D. 109. — Highest point in a square cut on the W. wall of Lock No. 2 of the Illinois and Michigan 
Canal (second lock below Lockport, III.) at a point 5.3 feet N. of N. end of recess for upper gate and 
0.3 foot W. of E. face of head bay. The square is at a joint in the waU coping stones. The letters 
S. D. are cut, one at either side of the square, and the letters B. M. near by. The bench appears to have 
been injured. 

S. D. 107. — Highest point in E. angle of a cross cut on top of W. wall of Lock No. 1 of the Illinois 
and Michigan Canal at Lockport, III, The cross is at E. angle in wall at N. end of recess of W. lower 
gate, and is 11 feet N. of the wooden quoin post of this gate. ''Same as U. S. No. 6.'' Same as U. S. 
B. M. 4, Seddon, of 1899. 

S. D. 106. — ^Highest point in a square cut on the top of the W. wall of Lock No. 1 of the Illinois and 
Michigan Canal at Lockportj III., at point of curve in head bay wall, 5.15 feet N. of N. end of recess for 
W. upper gate, 15.9 feet N. of the wooden quoin post of this gate, and 0.3 foot back from face of wall. 
It is at the S. side of a joint of the coping stones. The letters B. M. S. D. are cut near the square. 
"SameasD. W. S. No.57." 

P. B. M. 107. — In the top of the W. end stone of the third course up from the ground, or eighth 
course down from the bridge seat, in the W. wing wall of the NW. stone abutment of the bridge over 
the Illinois and Michigan Canal, on the Chicago and Alton R. R. side track to mills, W. of canal, in 
Lockporty III. The bolt is 0.54 foot back from S. face of wing wall, 0.98 foot from W. end of stone, and 
11.4 feet westward, along the face of the wing wall, from angle at its jimction with abutment. (Note 
43, p. 129.) 

P. B. M. 108. — In E. face of W. stone abutment of Sixteenth Street bridge, over the Illinois and 
Michigan Canal, in Lockport, III. The bolt is in the third course up from the ground (fifth below bridge 
seat), 10.73 feet S. from N. end (angle) of abutment, and 3.9 feet above the towpath. (Note 47, p. 130.) 

S. D. 116.— In the N. water table of the building known as "Arnold's Building," on the SW. 
comer of State and Ninth streets in Lockport, III. The bolt is 21.7 feet W. of the NE. comer of building. 
(Note 46, p. 130.) 

S. D. 114. — In the E. face of the W. stone abutment of Ninth Street bridge of the Illinois and 
Michigan Canal in Lockporty III. The bolt is in the fifth course, 4.25 feet up from the ground, and 1.89 
feet S. along the face of the wall, from the N. end of abutment. (Note 46, p. 130.) 

T. B. M. 440.— Lockportj III., on the same bridge seat course as P. B. M. 109. The bench is 0.64 
foot from E. end and 0.66 foot from S. face of coping. (Note 42, p. 129.) 

P. B. M- 109. — ^In the top of the bridge seat or coping coiirse of the N. abutment of bridge No. 38 
of the Chicago, Sante Fe and California R. R. in Lodcporty lU. This bridge is some 500 feet S. from 
depot. The bolt is 0. 91 foot from W. end of coping, 1.25 feet from S. face of coping, and 1.3 feet from 
S. face of earth wall of abutment. (Note 43, p. 129.) 

P. B. M. 110. — In the top of the bridge seat or coping course of the S. abutment of bridge No. 37 A 
of the Chicago, Santa Fe and California R. R. This bridge is E. of the controlling works of the Chicago 
Drainage Canal at Lockporty III. The bolt is 0.65 foot from E. end and 0.66 foot from N. face of coping. 
(Note 43, p. 129.) 

P. B. M. 111. — In top of stone doorstep of the S. double doors of the brick building at S. end of 
wasteweir at the controlling works of the Chicago Drainage Canal at Lockporty III. The bolt is 0.88 
foot from E. end of stone, 0.25 foot back from front edge of step, and 0.55 foot W. from E. brick jamb 
of doorway. (Note 43, p. 129.) 

T. B. M. 441.--Near Lockport, Will Co., III., on the top of E. concrete wall of the Chicago Drain- 
age Canal, 2.33 feet back from face of wall, 3.67 feet from rear edge of wall, and 0.707 mile from P. B. M. 
Ill at the controlling works. It is opposite a Sanitary B. M. near front edge of wall. (Note 42, p. 129.) 

Sanitary B. M.— Near Lockport, Will Co., III., 0.17 foot back from the E. face of the canal, 2.16 
feet W. of, or opposite, T. B. M. 441, and near a gauge on vertical face of canal wall, being the highest 
point in a square. The figures +4941 are cut near this bench. 

T. B. M. 442.— Near Lockport, Will Co., III., on the top of E. concrete wall of the Chicago Drainage 
Canal, 2.14 feet back from face of wall, 4.18 feet from rear edge of wall, 1.46 feet southeasterly from an 
eyebolt in top of wall (for supporting life cable), and 1.36 miles northward from P. B. M. Ill at the con- 
trolling works. There is a jog in the W. concrete wall of canal and a break in the W. spoil bank, nearly 
opposite the bench. A break in the E. spoil banks occurs about 200 feet above the bench. (Note 42, 
p. 129.) 
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T. B. M. 443. — On the top of the short Bection of concrete wall (132 feet in length) on the E. side 
of the Chicago Drainage Canal, first above the long concrete wall, extending northward from the con- 
trolling works. The bench is 42.85 feet N. of the S. end of this wall, 2.36 feet back from face of wall, 
and 0.8 foot E. of eyebolt in top of wall (for supporting life cable). It is 2 miles from P. B. M. Ill at 
controlling works and 1.17 miles below the wagon bridge over the canal at RomeOy III. (Note 42, p. 129.) 

T. B. M. 444. — On the top of a short section of stone retaining wall on the £. side of the Chicago 
Drainage Canal, 0.45 mile below the wagon bridge over the canal at Romeo, III. The bench is 54 feet 
from S. end of wall, 133 feet from N. end of wall, 2.07 feet back from front face of wall, and 126.6 feet 
S. from P. B. M. 112 on same section of wall. (Note 42, p. 129.) 

P. B. M. 112. — In the top of a short section of stone retaining wall on the E. side of the Chicago 
Drainage Canal, at a point 0.43 mile below the wagon bridge over the canal at Romeo, III. The bolt is 
6.4 feet below, measured along the face of the wall, the extreme upper end of wall (upper end not square 
across), 1.7 feet back from face of wall, and 2.2 feet from rear edge of wall. (Note 43, p. 129.) 

S. D. 94. — Highest point in a square cut at E. edge of coping of W. retaining wall of the Illinois 
and Michigan Canal, at a point "87 feet S. of S. side of highway bridge over canal" (88.2 feet S. of S. end 
of floor beams of bridge) in Romeo, III. It is 68.75 feet northeasterly from the NE. comer of stone 
foundation of elevator building just W. of towpath. The square is not marked. "Same as D. W. S. 
No. 54.'* 

P. B. M. 113. — In the top of the bridge seat or coping course of the pier at the E. end of the draw 
span of the wagon bridge over the Chicago Drainage Canal at Romeo, III. The bolt is near the S. end 
of the pier, being 0.94 foot from S. end of coping and 0.95 foot W. of its E. edge. (Note 43, p. 129.) 

S. D. 93. — In the E. face of W. abutment of highway bridge over the Illinois and Michigan Canal 
in Romeo, III. The bolt is in the fifth course, 4.15 feet up from the ground, and 3 feet N. of SE. comer 
of abutment. (Note 46, p. 130.) 

Sanitary B. M. — Romeo, Will Co., III., on the N. end of the pier at the E. end of the highway draw- 
bridge over the Chicago Drainage Canal, being the highest point of a circular niche cut on the quarry- 
faced projection on the N. face of the fourth course down from the coping, or bridge seat course, 1.1 
feet W. of the NE. comer of the pier and 5.94 feet down from the top of the coping course. The letters 
B. M. are cut near the bench. 

T. B. M. 445.^0n the top of a short section stone retaining wall on the E. side of the Chicago Drain- 
age Canal, at a point 0.577 mile above the center line of the wagon bridge over the canal at Romeo, III. 
The square is 24.25 feet from S. end of wall, 23.5 feet from its N. end, 1.1 feet back from face of wall, 
and 3.34 feet from rear edge of wall. It is opposite, and W. from, a point on the Chicago, Santa Fe and 
California R. R. track about 95 paces S. from the beginning of the long curve in this track about 0.6 
mile N. of Romeo. There is a corresponding short section of stone retaining wall on opposite side of 
the canal. (Note 42, p. 129.) 

T. B. M. 446. — On the top of the bared rock, in place, along the E. side of the Chicago Drainage 
Canal, at a point 1.11 miles northward, along the canal, from the center line of the wagon bridge over 
the canal at Romeo, III., and about 0.22 mile southward, along the canal, from the quarry dock of the 
Lemont Limestone Co. on W. side of canal. The square is 2,9 feet back from vertical side of the canal 
and 5.84 feet southerly from an eyebolt on canal bank (for supporting life cable). About opposite this 
bench the height of the spoil bank on the W. side of the canal changes, being higher to the southward. 
On the E. side of the canal the spoil bank opposite and above the bench is of considerable height. (Note 
42, p. 129.) 

T. B. M. 447. — On the top of the bared rock, in place, along the E. side of the Chicago Drainage 
C^nal, at a point 1.755 miles northward along the canal, from the center line of the wagon bridge over 
the canal at Romeo, III., and 0.246 mile south westward, along the canal, from the lower side of engine 
house at dock of Western Stone Company's quarry No. 6, on SE. bank of canal. The square is 7.84 feet 
back from vertical side of canal, 2 feet from edge of earth, and 8.6 feet SSW. from an eye-bolt on bank 
(for supporting life cable). (Note 42, p. 129.) 

T. B. M. 449. — On the top of the bared rock, in place, on the SSE. side of the Chicago Drainage 
Canal, at a point 0.33 mile ENE. of the range of the northeasterly side of the stone-crusher building on 
the northward side of the canal, known as Western Stone Co.'s No. 5; 1.377 miles WSW. along the 
canal, from center line of the wagon bridge over the canal at Lemont, III., and 0.23 mile ENE. along 
the canal from Will-Cook county line, as indicated by tablet set in northerly wall of canal. The square 
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is 6.4 feet back, square out, from vertical face of canal, 2.3 feet from edge of earth, and 4.68 feet S£. 
from an eyebolt on bank (for supporting life cable). (Note 42, p. 129.) 

T. B. M. 450. — On the top of the bared rock, in place, on the SSE. side of the Chicago Drainage 
Canal, at a point 0.69 mile below, WSW., along the canal, from the center line of wagon bridge over 
canal on Stevens street, in Lemontf III. It is 290 feet WSW., along the canal, from the lower end of 
high S. spoil banks, about opposite the middle of the second curve below Lemont depot, in the Chicago, 
Santa Fe and California R. R. track, and opposite telephone pole No. 673 of the Sanitary District line, 
being 44.8 feet distant from this pole. The square is 4.3 feet back, square out, from vertical face of 
canal, 1.8 feet back from eyebolt on canal bank opposite bench, and 4.8 feet from edge of earth. (Note 
42, p. 129.) 

T. B. M. 451. — Highest point in semicircular niche cut on quarry -faced projection on NNW. face of 
a stone in the first course up from the ground in the SSE. abutment of the drawbridge over the Chicago 
Drainage Canal, on Stevens street, in Lemont j III. The bench is 1.94 feet above ground and 5.9 feet 
ENE. along the abutment from the angle at its jimction with SW. wing wall. This is a Sanitary Dis- 
trict bench. The letters B M were cut above the niche and U S is added below it. 

P. B. M. 114. — In the top of the sandstone bridge seat or coping course of the NNW. abutment of the 
drawbridge over the Chicago Drainage Canal, on Stevens street, in Lernont, III, The bolt is 1.89 feet 
northward from angle in coping course at junction of abutment with its westerly wing wall, 1.47 feet out 
from face of earth wall of abutment, and 2.62 feet westward from the center of the westward bearing 
wheel under northerly end of land span of draw. (Note 43, p. 129.) 

P. B. M. 115. — In the top of the W. end stone of the second course above ground (fourth course 
below bridge seat) in the W. wing wall of the S. abutment of the Chicago, Santa Fe and California R. R. 
drawbridge over the Chicago Drainage Canal at Lemont ^ III. The bolt is 1.1 feet back from the face of 
the wing wall, 2.2 feet from W. end of stone on which it is, and 23.1 feet westward along the face of the 
wing wall from the angle at its junction with the abutment. (Note 43, p. 129.) 

S. D. 88.— In center of water table on the NNW. side of Dutton's stone building standing on the 
SE. comer of Stevens and Talcott streets in Lemont^ III. The bolt is 1.65 feet eastward along the water 
table from its NW. corner. (Note 46, p. 130.) 

S. D. 80. — Highest point in a square cut on the top of the flagging at the NW. comer of Dutton's 
stone building on the SE. corner of Stevens and Talcott streets in Lemont, III. The center of the square 
is 0.28 foot from the easterly edge and 0.14 foot from the northerly edge of the flagging. The letters 
B. M. are cut near the square. 

S. D. 79. — In the SSE. face of the NW. one of four stone piers supporting trusses carrying traveling 
crane over the Illinois and Michigan Canal at Western Stone Co.'s quarry, No. 2, in Lemont, III. The 
bolt is 4.3 feet ENE., along the face of the pier, from its SW. comer, and in the tenth course down from 
the top of the pier (sixth course up from the ground). (Note 46, p. 130.) 

T. B. M. 452.— On the top of the stone retaining wall on the SSE. fide of the Chicago Drainage 
Canal, 0.505 mile ENE. along the canal from the drawbridge over it on Stevens street in Lemont, III. 
The square is 1.7 feet back from face of wall, 0.86 foot SSE. from an eyebolt in wall (for supporting life 
cable), 21 feet WSW. along the canal from the upper end of long stone retaining wall, first above R. R. 
bridge at Lemont, and 333 feet in the same direction from the lower side of engine house at Illinois 
Stone Co.*s dock on canal. (Note 42, p. 129.) 

P. B. M. 116. — In the top of stone retaining wall on the SSE. side of the Chicago Drainage Canal, 
1.287 miles ENE. along the canal from the drawbridge over it on Stevens street in Lemont, III. It is 
795.5 feet in the same direction from the upper side of the engine house at the dock on the canal of 
Western Stone Co.'s quarry No. 1 and 93.85 feet WSW. along the canal from the upper end of a long 
stone retaining wall. The bolt is 2.26 feet back from face of wall and 2.1 feet from its rear edge on a 
coping stone 5.7 feet long. (Note 43, p. 129.) 

T. B. M. 453. — On the top of the stone retaining wall on the SSE. side of the Chicago Drainage 
Canal, at a point 1.9 miles ENE., along the canal, from the drawbridge over it, on Stevens street, in 
Lemont, III. It is 0.322 mile WSW., along the canal, from the lower end of the curved portion of this 
wall, at the curve in the canal, between Sag and Lemont. The square is 1.32 feet back from face of 
wall, and 2.72 feet from rear edge of wall, on a coping stone 3.85 feet face length. It is about 250 feet 
below a levee running S. from the canal to the farmhouse, near the Illinois and Michigan Canal, occu- 
pied by George Nagel. In the SW. Ji sec. 15, T. 37 N., R. 11 E., Dupage Co., 111. (Note 42, p. 129.) 
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P. B. M. 117. — ^In the top of the stone retaining wall on the S£. side of the Chicago Ihnunage Oanal, 
at a point 509 feet below the upper end of the curve in this wall at the bend in the canal between Sag 
and Lemontf III. The bolt is 2.03 feet back from the face of wall, and 1.9 feet from rear edge of wall 
on a through coping stone of 2.7 feet kce length. In sec. 15, T. 37 N., R. 11 £., Dupage Co. (Note 
43, p. 129.) 

Lower Sanitary B. M. — Near Lenumt, Cook Co,, lU., on the top of the S£. wall of the Chicago 
Drainage Canal, about 1 193.5 feet NE., along the wall, from P. B. M. 117, about 684.5 feet, in the 
same direction, from the upper end of the curve in this waU at the bend in the canal between Sag and 
Lemont, 111., and 31 feet below, opposite telephone pole No. 564, being a square, 0.2 foot on a side, 0.45 
foot back from the &ce of the wall. Marked B. M. 

Upper Sanitary B. M. — On the top of the S£. waU of the Chicago Drainage Canal, about 1 728.5 
feet N£., along the wall, from P. B. M. 117, about 1 219.5 feet, in the same direction, from the upper 
end of the curve in this wall at the bend in the canal between Sag and Lemont, IlL, about 4 feet above, 
opposite telephone pole No. 561, and 6.85 feet SW. from steel rope ladder on canal wall, being a square 
0.17 foot on a side, 0.45 foot back from face of wall. Marked B. M. 

T. B. M. 454. — On the top of the stone retaining wall on the S£. side of the Chicago Drainage 
Canal, at a point 0.567 mile NE., along the canal, from the upper end of the curve in this wall at the 
bend in the canal between Sag and Lemont, lU. It is nearly N. of the junction of the Calumet Feeder 
with the Illinois and Michigan Canal, and nearly W. from the tiurmhouse, on the N W. bank of the Illinois 
and Michigan Canal, occupied by Joseph Polarek. It is 228.85 feet SW., along the canal, from the lower 
side of the engine house at the Delaney Stone Co.'s dock, on canal, and about opposite Sag Bridge 
station of the Chicago and Joliet Electric By. The square is 1.96 feet back from ^e of wall, on coping 
stone 6 feet long. In the NW. M sec. 14, T. 37 N., R. 11 £., Dupage Co. (Note 42, p. 129.) 

T. B. M. 455.— On the top of the stone retaining wall on the S£. side of the Chicago Drainage 
Canal, at a point 0.77 mile NE., along the canal, from the lower side of the engine house at the Delaney 
Stone Co.'s dock, on canal, opposite Sag Bridge Station of the Chicago and Joliet Electric Ry. It is 118 
feet below a ditch, about 250 feet long, at right angles to canal, bordered with poplars, and emptying 
into the Illinois and Michigan Canal. It is 7.92 feet SW. from an eyebolt, in canal wall, and 25 feet 
SW. from opposite telephone pole No. 524. The square is 1.33 feet back from face of wall, and 1.93 
feet from rear edge of wall, on a stone 3 feet in length and 3.2 feet thick. (Note 42, p. 129.) 

T. B. M. 456. — Near Willow Springs, Cook Co., lU., on the top of the stone retaining wall on the 
S£. side of the Chicago Drainage Canal, at a point 1.21 miles NE., along the canal, from the lower side 
of the engine house at the Delaney Stone Co.'s dock, on canal; and 0.467 mile SW., along the canal, 
from P. B. M. 118, which is opposite Philip Koch's tomhouse. The square is 1 foot back from the face 
of the wall. (Note 42, p. 129.) 

P. B. M. I18.~-In the top of the stone retaining wall on the SE. side of the Chicago Drainage 
Canal, at a point 42.5 feet NE., along the canal, from the lower end of wall next above, about 755 feet 
of mostly natural rock canal bank, situated between two long stretches of built retaining wall. It is 
opposite Philip Koch's &rmhouse and suspension footbridge over the Illinois and Michigan Canal. It 
is 1.569 miles, along the canal, below the lower end of the curve in this wall, at the bend in the canal, 
below Willow Springs, III. The bolt is 1.64 feet back from fsce of wall, and 22.8 feet below an eyebolt 
in wall, on a stone 6.5 feet in face length. In the NE. }i sec. 12, T. 37 N., R. 11 £., Cook County, lU. 
(Note 43, p. 129.) 

S. D. 64.— Near WiUow Springs, Cook Co., lU., in the NE. wing wall of the NW. stone abutment of 
Philip Koch's suspension footbridge over the Illinois and Michigan Canal, about 1.67 miles above Sag. 
The bolt is 2.3 feet N., along the wing wall, from the E. comer of abutment and 1.75 feet down 
from the top of the old abutment. This bridge abutment is now much out of plumb and the courses in 
the wing wall inclined, indicating a settlement which is also shown by the levels. (Note 46, p. 130.) 

S. D. 63. — Near Willow Springs, Cook Co., III., on the same bridge, abutment, and wall as S. D. 64; 
highest point in the SE. quarter of a circle cut on the top of the second step down from the top of the old 
bridge abutment. The bench is 4.95 feet N . , along the wing wall, from the E. comer of abutment, 0.3 foot 
back from feice of wing wall and 0.45 foot from N. end of step. This bench has settled due to the settle- 
ment of the abutment. ^'Same as U. S. No. 27." Marked B M on horizontal part of step and S D on its 
vertical face.' 
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S. D. 62.— Near WUlow Springs^ Cook Co., Ill,, on the same bridge, abutment, and wall as S. D. 64; 
highest point a small square, within a laiger square, cut on the N£. comer of a stone. This bench is 
near the toe of earth embankment forming the NNW. approach to bridge, 15.1 feet ENE. or square 
out from the range of the upper cable of bridge and 11.25 feet NNW. from the southerly &ice of abutment. 
This bench stone has the appearance of having been moved from its original place in the wing wall, and 
the levels show that its displacement has been nearly a foot. The letters S. D. P. B. M. are cut near 
the square. ''Same as D. W. S. No. 40." 

T. B. M. 457. — On the top of the stone retaining wall on the SE. side of the Chicago Drainage Canal, 
0.692 mile NE., along the canal, from P. B. M. 118, and 0.877 mile below the lower end of the curve in 
this wall, at the bend in the canal, below Willow Springs, III, It is about 60 feet above an opening in 
the spoil banks on this side. The square is 2.5 feet back from face of waU and 2.83 feet from rear edge, 
on a stone of 7.3 feet face length. In the SW. }4 sec. 6, T. 37 N., R. 12 E., Cook County. (Note 42, 
p. 129.) 

T. B. M. 458. — On the top of the stone retaining wall on the SE. side of the Chicago Drainage Canal, 
at a point 0.2 mile below the lower end of the curve in this wall, at the bend in the canal, below Willow 
Springs, III, The square is 1.65 feet back from face of wall and 1.35 feet from rear edge of wall, on a 
coping stone having a face length of 6.9 feet and a width about 1 foot less than width of wall. The 
square is about 13.5 feet above opposite telephone pole. No. 454, of the Sanitary District line. (Note 
42, p. 129.) 

P. B. M. 119. — Center of cross cut on the top of a 1-inch iron bolt set in the top of the stone retaining 
wall on the SE. side of the Chicago Drainage Canal, at a point on the curved portion of this wall, 469.25 
feet below the upper end of the curve, at the bend in Ihe canal, below Willow Springs, III. The bolt 
projects 1.5 inches above the stone and is 1.6 feet back from face of wall, on a through coping stone 2.45 
feet thick and 3.6 feet face length. This bolt was found in place. It is lettered U. S. P. B. M. 

T. B. M. 459. — ^On the top of the lowest step of the SW. wing wall of the SE. abutment of the highway 
drawbridge over the Chicago Drainage Canal at Willow Springs, III., being on the top of the fifth course 
of stone up from the ground in this wing wall. The square is 0.87 foot back from face of wall, 1.2 feet 
from S. end of wing wall, and 1.45 feet from S. end of course next above. (Note 42, p. 129.) 

Sanitary B. M. — Willow Springs, Cook County, lU., on the SE. side of the octagonal stone pier of 
the highway drawbridge over the Chicago Drainage Canal, being highest point in a semicircular niche 
cut on the quarry-faced projection in the first course above ground, 2.95 feet NE. from the southerly 
angle of octagonal pier, and 1.15 feet above ground. Marked B. M. below the bench. 

S. D. 54. — In the SW. end wall of the stone foimdation of Chas. Piper's bam, about 250 feet northerly 
from the northeastward comer of wagon bridge over the Des Plainee River at Willow Springs, El. The 
bolt is 1.9 feet down from top of foundation, and 10 feet NW. along the wall, from SW. comer of bam. 
(Note 46, p. 130.) 

S. D. 51. — On the top of the SW. bridge-seat stone of the SE. abutment of the wagon bridge over the 
Illinois and Michigan Canal at Willow Springs, III. The sqiiare is 2 feet SW. from the center of the 
inclined end post of SW. truss, and 1.65 feet back from the NW. &ce of abutment. ''Same as D. W. S. 
No. 50.'' (Note 45, p. 130, except B. and M. are interchanged.) 

S. D. 50. — Highest point in the SE. quarter of a circle cut on the top of the SW. bridge-seat stone 
of the NW. abutment of the wagon bridge over the Illinois and Michigan Canal at Willow Springs, III. 
The circle is 0.31 foot from SW. end of stone, 0.19 foot back from face of abutment, and 1.54 feet SW. 
from SW. face of inclined end post of lower truss. "Same as U. S. No. 43." Marked with the letters 
P. B. M. S. D. around the circle. 

P. B. M. 120. — In the top of the sandstone coping course of the octagonal stone pivot pier of the 
highway drawbridge over the Chicago Drainage Canal at WUlow Springs, III. The bolt is 1 . 1 feet radially 
in from the SSW. angle of octagon and 1.16 feet radially out from the cogs of the iron base of turntable. 
(Note 43, p. 129.) 

P. B. M. 121. — In the top of the stone doorstep of the door on the SW. side of Henry B. Keller's 
brick block on the N. comer of Wentworth and Archer avenues in Willow Springs, HI. The bolt is 0.16 
foot back from face of step, 0.59 foot from its NW. end, and 7.36 feet from NW. comer of biiilding. It 
is marked on the vertical face of stone step, below the bolt. (Note 43, p. 129.) 

S. D. 57. — ^The top of a cast-iron Standard bench mark set in Archer avenue at Willow Springs, HI., 
at a point 0.59 foot square out from the SE. fence line of avenue, 68.11 feet NE. from the N. comer 
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of J. M. Abbitt's store building, 141.6 feet E. from the E. comer of John Zenk's brick saloon, 150.3 
feet WSW. from the W. comer of Mrs. D. W. Oumpacker's residence, and 20 feet SE. from the outer 
rail of the SE. track of the Chicago and Joliet Electric Ry. The top of this bench is nearly even with 
the ground surface. The cast-iron post has a cross section in the form of a plus. 

T. B. M. 460. — On the top of the uppermost course of stone in the NW. abutment for bridge (now 
gone) over the Illinois and Michigan Canal at Mount Foresty III. The center of this abutment is about 
80.5 feet below opposite the center of the Chicago and Alton R. R. depot at Mount Forest. The square 
is 1.14 feet back from face of abutment, and 2.41 feet from SW. end of top course. (Note 42, p. 129.) 

S. D. 49. — Mount Forest^ Cook Co., III., on the same bridge and abutment as T. B. M. 460; highest 
point in the NW. quarter of a circle cut on the third step from the bottom in the SW. wing wall. The 
center of this abutment is about 80.5 feet below opposite the center of Moimt Forest depot building 
of the Chicago and Alton Ry. The circle is 0.25 foot from W. end of step, and 0.5 foot back from face 
of wing wall. The bench mark and the letters are quite weather wom. **Same as U. S. No. 65." 
Marked S. D. above the circle and P. B. M. below it. 

S. D. 48. — Mount Forest, Cook Co., III., on the same bridge and abutment as T. B. M. 460; highest 
point in a square cut on the top of the uppermost course. The center of this abutment is about 80.5 
feet below opposite the center of Mount Forest depot building of the Chicago and Alton Ry. The bench 
is near the £. comer of the NE. end of top course, 0.1 foot from SE. face, and 0.15 foot from NE. end of 
stone. "Same as D. W. S. No. 49.*' The letters S. D. B. M. are cut near the square. 

T. B. M. 461. — Near Mount Forest, Cook Co., III.; highest point in a square cut on the top of a 
laige bowlder situated on the NW. side of the Illinois and Michigan Canal, 18.5 feet back from the front 
edge of towpath, 420 feet NE., along the canal, from the center of the remains of an old wooden abut- 
ment of railroad bridge (now gone) over said canal, and 197 feet ENE. from the N. comer of stone founda- 
tion of "Piper's residence above Mount Forest " (house gone). It is 1.795 miles, along the towpath, above 
Wentworth avenue in Willow Springs, 111., and 38.3 feet ENE. from telephone pole No. 426. The 
bowlder is about 5 feet N. and S., 4 feet E. and W., and 2.6 feet high. Same as S. D. P. B. M. 46, 
which is the same as an older bench. Marked U. S. P. B. M. below the square. 

T. B. M. 462. — ^Near Mount Forest, Cook Co., III.; highest point in a square cut on the top of the 
SW. one of two bowlders, 5.5 feet apart, situated on the NW. side of the Illinois and Michigan Canal 
at a point 2.145 miles, along the towpath, above W^entworth avenue in W^illow Springs, 111., and 2.254 
miles below the Chicago and Calumet Terminal R. R. bridge over said canal. The bench is 20 feet 
back from front edge of towpath, 32.5 feet ENE. from double cotton wood tree, and 58.75 feet SW. from 
telephone pole No. 408. The bench stone is about 3 feet square at the ground, from which it projects 
from 6 to 8 inches. Near the center of sec. 27, T. 38 N., R. 12 E., Cook County. Same as S. D. P. B. 
M. 45. (Note 45, p. 130, except that the letters are all below the square.) 

T. B. M. 463. — Near Summit, Cook Co., III.; highest point in a square cut on the top of a limestone 
bowlder lying in the towpath on the NW. side of the Illinois and Michigan Canal at a point 1.52 miles 
along the canal below the Chicago and Calumet Terminal R. R. bridge over said canal, and about 1 010 
feet below where the wagon track leaves the towpath to follow along the top of the spoil banks. It is 
about opposite the middle of a row of 10 willow trees, parallel to the canal and from 50 to 75 feet back 
of the spoil banks, 94 feet below an apple tree at SE. foot of spoil banks, and 14.35 feet SE. from telephone 
pole No. 373. The bowlder is 9.5 feet back from front edge of towpath, and lies between the towpath 
proper and the wagon track, which is about 2 feet the higher, so that one side of the stone is covered 
and the other exposed. The square is near the NE. end of the stone, which is about 1.6 by 2.3 feet in 
plan. The letters U. S. are cut to the SE. of the square on the sloping face of the stone. 

T. B. M. 464. — Near Summit, Cook Co., III.; highest point in a square cut on the highest part of a 
"large embedded granite bowlder at cove or recess in spoil banks" on NW. side of the Illinois and 
Michigan Canal, "about 3 460 feet" SW. along the towpath from the center of the Chicago and Calumet 
Terminal R. R. bridge over the canal. The bowlder lies near the foot of the SE. slope of the spoil banks, 
7 feet SE. from telephone pole No. 331, 23 feet back from front angle of towpath, and 6.35 feet NE. from 
a 3-inch crab-apple tree. There are a few other small trees NE. from the bench. Same as S. D. P. B. M. 
41. The letters S. D. P. B. M. are cut on the inclined surface of the stone, which is nearly on a level 
with the ground surface. 

T. B. M. 465. — On the top of the third step down from the top of the W. wing wall of the NW. 
abutment of the Chicago and Calumet Terminal R. R. bridge over the Illinois and Michigan Canal, 
about 1 mile below Summit, III. The square is 0.39 foot back from S. face of wing wall, 0.71 foot 
from W. end of step, and 13.33 feet SW. from inside of SW. rail of SW. track. (Note 42, p. 129.) 
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P. B. M. 122. — In the top of the bridge seat, or coping course, of the S£. abutment of the Chicago 
and Calumet Terminal R. K. bridge over the Chicago Drainage Canal, about 1 mile below Summit^ 
III. The bolt is near the SW. end of abutment, being 1.85 feet from front edge of coping stone, 
1 foot from SW. edge of cast-iron bridge seat, 1.75 feet in front of earth wall of abutment, and 1.05 feet 
from the SSE. edge of coping. (Note 43, p. 129.) 

S. D. 40. — Center punch mark in the end of copper bolt leaded horizontally into the NE. end of 
the third course down from the iron bridge seat (second course below the coping course) of the NW. 
abutment of the Chicago and Calumet Terminal R. R. bridge over the Illinois and Michigan Canal, 
about 1 mile below Summit^ III. The bolt is about 4.9 feet above ground and 0.83 foot NW. from the 
E. comer of abutment. The letters S. D. P. B. M. are cut near the bolt. 

S. D. 39. — Near Summit^ Cook Co., III., highest point in the SW^. quadrant of a circle cut on the 
top of a flat limestone bowlder, about 3.3 feet N. and S. by 4.8 feet E. and W., lying on the SE. slope 
of the spoil banks on the NW. side of the Illinois and Michigan Canal, 40 feet back from the front edge 
of towpath, and 270.5 feet NE. from the inside of the outer rail of the NE. track of the Chicago and Calu- 
met Terminal R. R. The bench is about 9.15 feet SSE. from the center of a red granite bowlder. 
**Same as U. S. No. 87. " Marked B at left of circle, M at right, and S D above. 

Sanitary B. M. — ^About 1 mile below Summit, Cook Co., III., on the SW. end stone of the second 
course down from the top of the earth wall of the SE. abutment of the Chicago and Calumet Terminal 
R. R. bridge over the Chicago Drainage Canal, being highest point in a square cut 6 inches back from 
westerly angle of stone. Marked B M, the square being between the letters. 

P. B. M. 123. — Stone, pipe, and cap (see note 41, p. 129) set in the NW. comer of the front dooryard 
of William T. Welboum's brick residence on the eastward side of the Archer road, between the Michi- 
gan Central Ry. right of way and the German Lutheran Church property, about }4 J^il© S. of Summit, 
III. It is 64.15 feet WNW. from the NW. comer of Mr. Welbourn's residence; 115.3 feet WSW. from 
the SW. comer of his large red bam; 167.4 feet SW. from Triangulation Station Chicago West Base; 
36.8 feet E. of the center of the E. track of the Chicago and JoHet Electric Ry.; and 1.95 feet E. and 
1.27 feet S. of front and N. door3rard fences, respectively. 

Chicago West Base. — Same as S. D. 38; top of agate hemisphere marking Triangulation Station 
West Base of the Chicago base line, Lake Survey of 1877. This geodetic point is situated in the front 
yard of William T. Welbourn's large red bam, on the E. side of Archer road, between the Michigan 
Central R. R. right of way and the German Lutheran Chiurch property, about J^ mile below Summit, III. 
It is 2.5 feet W. of W. side of bam, 68.9 feet N. of SW. comer of bam, 114.34 feet E., or square out, 
from the center of E. track of the Chicago and Joliet Electric Ry., 171.4 feet NNE. from the NW. comer 
of Mr. Welboum's brick residence, 167.4 feet NE. from P. B. M. 123, 80.4 feet southerly from the SW. 
comer of Lutheran Church, and 106.3 feet SSE. from a 28-inch oak tree in front yard of church. The 
two original '^ stone reference posts" are standing. The bench mark is 1.7 feet below ground suilace. 

T. B. M. 466. — On the top of the horizontal base of the coping of the lower wing wall of the WNW. 
concrete abutment of the highway bridge over the Illinois and Michigan Canal at Summit, IlL The 
square is 0.83 foot back from face of abutment and 0.85 fpot from lower end of wing walls. (Note 42, p. ] 29.) 

P. B. M. 124. — In the top of the stone coping, or bridge seat course, of the SE. abutment of the 
highway drawbridge over the Chicago Drainage Canal at Summit, III. The bolt is 1.5 feet back from 
NW. edge of coping, 0.97 foot from W. edge of coping, and 0.79 foot in front of the earth wall of abutment. 
(Note 43, p. 129.) 

Sanitary B. M. — Summit, Cook Co., III., very near P. B. M. 124, being the highest point in a square 
1.45 feet back from NW. face of coping and 0.88 foot in front of earth wall of abutment. Marked B 
at the left and M at the right of the square. 

T. B. M. 468. — Near Summit, Cook Co., IlL, on the top of a granite bowlder lying on the southerly 
slope of the spoil banks on the NNW. side of the Illinois and Michigan Canal, 19 feet back from front 
edge of towpath, and 2.1 feet S. of the line of telephone poles, nearer the canal, being 63.7 feet above 
pole No. 57 and 44.5 feet below pole No. 56. It is about 125 feet ENE. from the range of the NE. side 
of the Chicago, Santa Fe and Califomia R.R. drawbridge over the Chicago Drainage Canal. The bowlder 
is about 1.5 feet N. and S. by 2.2 feet E. and W. in plan. (Note 42, p. 129.) 

P. B. M. 125. — In the top of the bridge seat, or coping course, of the SE. abutment of the Chicago, 
Santa Fe and Califomia R. R. drawbridge over the Chicago Drainage Canal, about 1.7 miles NE. from 
Summitt, III. The bolt is on the SW. end stone of the bridge seat course, 2.23 feet from its NW. edge, 
0.79 foot from its SW. edge, 0.81 foot from SW. edge of base of cast-iron bridge seat, and 1.4 feet in front 
of earth wall of abutment. (Note 43, p. 129.) 



Digitized by 



Google 



204 PBECISE LEVELING IN THE UNITED STATES, lOOa-lOO*?. 

P. B. M. 126.— Stone, pipe, and cap (see note 41, p. 129) set 48.65 feet SSE., or square out, from a 
point on the inside of the southerly rail of the Chicago, Santa Fe, and California R. B., 1 783.5 feet east- 
ward, measured along this rail, from the crossbeam at the S£. end of said railroad's drawbridge over 
the Chicago Drainage Canal, which is about 1.7 miles NE. from Summit, III. The bench is 457.5 feet 
above the whistling board east of the bridge, 1.1 feet SSE., or square out, from the southerly right-of- 
way fence line, and 23.2 feet in the same direction from telegraph pole on R. R. right of way. It is 2 feet 
NE. from the range of two telephone poles, in different lines, on the Illinois and Michigan Canal right 
of way, the nearer pole being 20 feet SE. and the farther pole. No. 47, being 73.5 feet SE. from the bench. 
It is 112.8 feet NNE. from pole No. 48 in the line of poles nearer the Illinois and Michigan Canal. 

S. D. 22. — Near Chicago, III,; the top of a cast-iron Standard B. M. set at NNW. foot of the spoil banks 
on the NNW. side of the Illinois and Michigan Canal, 220.4 feet SSE. from the center of the Chicago^ 
Santa Fe and California R. R. track, 30.25 feet square out from center of wagon track on top of spoil 
banks, about 118 feet above the upper end of that part of spoil banks densely overgrown with small 
willows, 1 279 feet SSW. along the spoil bank, from the range of the center line of culvert on the Chicago 
and Alton Ry. over creek, and 159 feet W. from S. D. P. B. M. 20 or T. B. M. 470. The original elm 
tree and telegraph pole witnesses have been cut off, but the stumps are still standing, the former 4 feet 
W. and the latter 2.7 feet E. of bench. The cast-iron post has a cross section in the form of a plus, 6 
inches in extreme dimension, and projects about 6 inches above ground. 

T. B. M. 470. — ^Near Chicago, III.; highest point in a square cut on the top of a granite bowlder 
(embedded to near surface of ground), lying at*southeasterly foot of spoil banks on the NNW. side of the 
Illinois and Michigan Canal, 7.3 feet back from present front angle of towpath, at a point 1 136 feet 
WSW., along the towpath, from the range of the center of a culvert on the Chicago and Alton R. R. over 
a creek entering the canal from the SE., about 260 feet above a part of the spoil bank densely over- 
grown with small willows, and "about 9 010 feet below the Belt Line R. R. bridge over the canal." 
The bench is 4.55 feet SE. from the center of telephone pole No. 15. Same aa S. D. P. B. M. 20. 

T. B. M. 471. — Near Chicago, lU.; highest point in a square cut on the top of a granite bowlder lying 
at southeasterly foot of spoil banks on the NNW. side of the Illinois and Michigan Canal, 14 feet back 
from front angle of towpath, at a point "about 5 390 feet below the Belt Line R. R. bridge over the 
canal." The bench is 469 feet SSW. from the Chicago, Santa Fe and California R. R. "Yard limits" 
sign; 13.5 feet SSE., or square out, from line of telegraph poles, being 59.2 feet eastward of pole No. 017 and 
52.45 feet southwestward from pole No. 018, which is braced, and 205 feet WSW., along the towpath, 
from a 9-inch cottonwood tree at foot of spoil banks. Same as S. D. P. B. M. 19. It is marked witii the 
letters U S and an arrow. 

T. B. M. 472. — ^Highest point of a niche cut in the quarry-faced projection on the southerly fece of 
the W. end stone of the second cotirse up from the ground in the N. abutment of the Chicago and Western 
Indiana Belt R. R. bridge over the Illinois and Michigan Canal in Chicago, III, The bench is 3.5 feet 
up from the towpath and 4.1 feet ENE., along the face of the abutment, from its SW. comer. The letters 
U S are cut below the bench. 

P. B. M. 127. — In the top of the SE. end stone of the second course down from the top of the earth 
and E. wing wall of the S. abutment of the four-track drawbridge of the Chicago and Western Indiana 
Belt R. R. over the Chicago Drainage Canal in Chicago, III. The bolt is 2.31 feet from SE. end of wing 
wall, 1.56 feet back from its face, 1.63 feet from the end of next course above, and about 16.85 feet E. of 
E. face of bridge. (Note 43, p. 129.) 

S. D. 24. — Chicago, III., on the same bridge and abutment as T. B. M. 472; the bolt is in the sixth 
course from the top and 8.35 feet N. from the range of the southerly face of abutment. (Note 46, p. 130.) 

S. D. 18. — Chicago, III., on the same bridge and abutment as T. B. M. 472; highest point in a square 
cut on the top of E. bridge-seat stone. The square is at E. edge of bridge seat, 1 foot S. of its NE. comer. 
Bridge-seat stone badly fractured. The letters S. D. P. B. M. are cut on E. vertical face of stone. 

P. B. M. 128. — Stone, pipe, and cap (see note 41, p. 129) set in or near the east line of Crawford 
avenue in Chicago, III., at a point 12 feet east of a N. and S. line of telephone poles along the E. side of 
this street, and on the prolongation of the nearer one, to the canal, of two lines of telephotie poles paral- 
leling the NNW. side of the Illinois and Michigan Canal, W. from Crawford avenue. It is 22.65 feet NE. 
from center of pole No. 078, and 34.07 feet SSE. from the pole next N. of the above (not numbered), both 
on the Crawford avenue line. It is 62 feet square out from the row of piles at the northerly water edge 
of canal, and 21.6 feet in the same direction from center of wagon track along this side of canal. 
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T. B. M. 474. — Highest point on the bottom of a square niche cut in the quarry-shaped projection 
on the SE. face of the NE. end stone in the fourth course below the coping, or bridge seat course, of 
the NW. abutment of the W. Chicago, Santa Fe and California R. R. bridge (on wye track) over the 
Illinois and Michigan Canal at Corwith, in Chicago, III. The bolt is 1.05 feet SW. from the E. comer 
of abutment and 5.89 feet below the top of the coping. The letters U S are cut below the bench. 

P. B. M. 129. — In the top of the SW. end stone of the third course, up from the bridge seat, in the 
W. wing wall of the S. abutment of the Chicago, Santa Fe and CaUfomia R. R. bridge over the Chicago 
Drainage Canal, opposite Corwith, in Chicago^ III, The bolt is on the second step down from the top of 
the earth wall of abutment, 13.23 feet W. of the inner edge of the W. rail of W. track, 0.85 foot back 
from face of wing wall, and 1 foot from end of step. (Note 43, p. 129.) 

Sanitary B. M. — Chicago, III., on the same abutment of the same bridge as P. B. M. 129, being the 
highest point in a square cut on the top of the NE. corner of the stone at the junction of the earth wall 
and wing wall in the second course down from the top of the earth wall. The letters B. M. are cut near 
the square. 

S. D. 16. — ^Highest point in the NW. quadrant of a circle cut on the top of the coping of the SW. 
wing wall of the same bridge and abutment as T. B. M. 474, in Chicago, lU. The center of the circle 
is 0.21 foot from the NW. end, 0.21 foot from the SW. face, and 0.3 foot £. of W. comer of coping. It 
is 8.6 feet square out from the inside of SW. rail of track. ''Same as U. S. No. 106." It is marked 
B M on top of coping, the circle being between the letters, and S. D. P. B. M. on the vertical face of 
the coping below the bench. 

S. D. 15.— In the NE. face of the coping, or bridge seat course, of the same bridge and abutment as 
T. B. M. 474, in Chicago, lU. The bolt is 1 foot along the face of the coping from its northerly comer, 
and 0.64 foot down from its upper surface. (Note 46, p. 130.) 

S. D. 14. — Highest point in a square cut on the top of the projecting coping course below the bridge 
seat stone blocks of the N. abutment of the E. Chicago, Santa Fe and Califomia R. R. bridge over the 
Illinois and Michigan Canal at Corwith, in Chicago, lU. The square is at E. edge of coping, 3.8 feet N . 
from its.SE. comer, 0.25 foot S. from directly beneath the S. end of coping to E. wing wall, and 1.63 
feet E. from E. face of NE. bridge seat stone. 

T. B. M. 475. — On the top of the coping, or bridge seat course, of the N. abutment of the Kedzie 
Avenue bridge over the Illinois and Michigan Canal, in Chicago, lU. The square is near the W. end 
of the abutment, being 0.58 foot from S. face, and 0.69 foot from W. end of coping. (Note 42, p. 129.) 

P. B. M. 130.— In the top of the coping course of the W. wing wall of the S. abutment of the Ked- 
zie Avenue drawbridge over the Chicago Drainage Canal, in Chicago, III, The bolt is 0.25 foot back 
from the SE. face of coping, 0.46 foot in front of parapet waU surmoimting coping of wing wall, 14.9 
feet NE. along the wall from the SW. end of coping, and 12.7 feet W. from the range of the W. side of 
bridge. (Note 43, p. 129.) 

Sanitary B. M. — Chicago, III., on top of the E. comer of the coping of the parapet waU which sur- 
rounds the coping course of the E. wing wall of the same bridge and abutment as P. B. M. 130, being 
highest point in a square. Marked B. M. 

P. B. M. 131.— In the top of the coping or bridge seat course of the E. abutment of the Chicago, 
Madison and Northern R. R. drawbridge over the Chicago Drainage Canal, in Chicago, III., just E. of 
Kedzie avenue. The bolt is near the S. end of the abutment, being 2.45 feet back from W. fsce of 
coping, 1.8 feet in front of earth wall of abutment, 1 foot from S. edge of base of cast-iron bridge seat, 
and 1.34 feet from S. face of coping; in a concrete block forming the comer of the coping course. (Note 
43, p. 129.) 

South Sanitary B. M. — Chicago, III., on the top of the SW. comer of the top course of stone in the 
earth wall of the same bridge and abutment as P. B. M. 131, being highest point in a square. Mariced 
B. M. 

North Sanitary B. M.— Chicago, III., same as South Sanitary B. M., but on the top of the NW. 
comer. 

T. B. M. 476. — ^Highest point in a square cut on the quarry-biced projection on the S. face of the 
E. stone of the first or lowest course above groimd (thirteenth course down hrom top) of the N. abut- 
ment of Califomia Avenue bridge over the Illinois and Michigan Canal, in Chicago, lU, The square 
is 2.18 feet W. from E. end of abutment proper, or jog in abutment wall, and 1.25 feet above ground* 
The letters U S are cutlbelow^the bench. 
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T. B. M. 477. — On the top of the third step up from the groimd (second step down from top) of the 
old wing wall at the extreme E. end of the N. abutment of the Pittsbuig, Cincinnati, Chicago and St. 
Louis R. R. bridge over the Illinois and Michigan Canal, in CkicagOy III. The square is 0.5 foot W. 
from E. comer of step, 18.25 feet E. of inside of E. rail of E. track (8 tracks), and 4.15 feet N. from face 
of abutment. (Note 42, p. 129.) 

T. B. M. 478. — On the top of the coping stone of the lowest step of the N. curved wing wall of the 
E. abutment of the Chicago, Santa Fe and California R. R. bridge over South West Boulevard, in CW- 
cago, III. The square is 12.75 feet E. of face of abutment and 22.2 feet NE. from its NW. comer. It 
is 1.5 feet from W. face and 1.25 feet from N. face of stone on which it is. (Note 42, p. 129.) 

P. B. M. 132. — In the top of the second step down from the top of the E. wing wall of the S. abut- 
ment of the Pittsbuig, Cincinnati, Chicago and St. Louis R. R. bridge over the Chicago Drainage Canal, 
in Chicago, Ill.j being on the E. end stone of the third course of stone in the abutment down from the 
top. The bolt is 1 foot from E. end of stone, 1 foot back from face of wing wall, and 11.4 feet E. of 
inside of E. rail of E. track (8 tracks). (Note 43, p. 129.) 

P. B. M. 133. — In the N. face of the N. curved wing wall of the W. abutment of the Chicago, Santa 
Fe and Calif omia R. R. bridge over South West Boulevard, in Chicago, III. The bolt is in the fourth 
course of stone below the coping and 1.85 feet W. from the NE. comer of abutment proper. (Note 
47, p, 130.) 

P. B. M. 134. — In the top of the coping, or bridge seat course, of the S. abutment of the drawbridge 
on South West Boulevard and Western avenue over the Chicago Drainage Canal, in Chicago, III. The 
bolt is near the western end of abutment, being 1.4 feet back from N. face of coping, 1.5 feet E. from 
W. face of coping, 0.96 foot out from earth wall of abutment, and about 4.9 feet below sidewalk. (Note 
43, p. 129.) 

West Sanitary B. M. — Chicago, III., on the top of the NW. comer of the coping course (below the 
parapet wall) of the W. wing wall of the same bridge and abutment as P. B. M. 134, being highest point 
in a square. Marked B. M. 

East Sanitary B. M. — Chicago, III., on the top of the NE. comer of the coping course (below the 
parapet wall) of the E. wing wall of the same bridge and abutment as P. B. M. 134, being highest point 
in a square. Marked B. M. 

T. B. M. 479. — Highest point in a square cut on the top of a quarry-faced projection on the N. or 
back face of the NW. abutment of the Chicago, Santa Fe and California R. R. bridge over the Illinois 
and Michigan Canal, near Robey street, in Chicago, III., about^ mile below, WSW. of, the canal pump- 
ing works at Bridgeport. The square is on the bridge seat course of stone, which is the fourth course 
down from the top of the earth wall of abutment, and 3.4 feet westerly from the NE. comer of abut- 
ment. The letters U S are cut above the bench. 

S. D. 9. — In the E. face of the same bridge and abutment as T. B. M. 479, in Chicago, III. The 
bolt is 1.7 feet N. of the SE. comer of abutment, 5.4 feet above ground in third course. (Note 46, 
p. 130.) 

T. B. M. 480 — Chicago, III.; highest point in a square in the bottom of a niche on a quarry-faced pro- 
jection on the S. face of the second course up from the ground, or sixth course below the coping course, 
of the same bridge and abutment as P. B. M. 135. The bench is 4 feet W. from the SE. comer of abut- 
ment, and 1.6 feet up from the ground. The letters U S are cut below the bench. 

P. B. M. 135. — In the S. face of the N. abutment of the Ashland Avenue bridge over the Illinois 
and Michigan Canal, at Bridgeport, in Chicago, III. The bolt is 3.8 feet E. of the SW. corner of the 
abutment and 2.9 feet above ground, being in the third course above ground, or fifth course below the 
coping course. (Note 47, p. 130.) 

S. D. 7. — Highest point in a square cut on the top of the NW. comer of stone foundation of N. brick 
chimney of boiler house of the Illinois and Michigan Canal pumping works on the W. side of Ashland 
avenue, at Bridgeport, in Chicago, III. The bench is 1.8 feet above ground. It appears to have shelled 
off some. 

S. D. 6. — Highest point in a square cut on the top of the SW. comer of stone foundation of S. brick 
chimney of boiler house of the Illinois and Michigan Canal pumping works, on the W. side of Ashland 
avenue, at Bridgeport, in Chicago, III. The bench is 1.6 feet above ground. The outer half of the 
square has been broken off. The elevation given is of the remaining part. ' ' Same as D. W. S. No. 13." 
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S. D. 2. — ^Highest part of the remaining half of a square cut near the front edge of the SE. wall of 
old lock of the Illinois and Michigan Canal, E. of Ashland avenue, at Bridgeport, in Chibago^ III, The 
square is near the center of recess for E. gate of lock, and 265.7 feet NE. from the NE. comer of canal 
collector's office. "Same as D. W. S. No. 22." (Note 45, p. 130.) 

S. D. 1. — On the SW. end of doorstep, on front or NW. side of canal collector's office, on the SE. 
side of the Illinois and Michigan Canal, 85.6 feet NE. from the NE. comer of S. abutment of Ashland 
avenue bridge over the canal, at Bridgeport, in Chicago j III. The square is 0.45 foot NE. from the SW. 
end of doorstep, and 0.2 foot back from its front face. This doorstep is now broken across near the 
middle of its length. "Same as D. W. S. No. 12." (Note 45, p. 130.) 

T. B. M. 481. — On the top of the horizontal base part of the inclined coping of the N. concrete 
wing wall of the E. abutment of the bridge carrying the Chicago, Sante Fe and Califomia R. R., the 
Chicago and Alton R. R., and Illinois Central R. R. over Quarry street, in Chicago, III. The square 
is 1.24 feet from W. face of coping, 0.87 foot from its N. end, and 0.75 foot from foot of inclined part of 
coping. (Note 42, p. 129.) 

T. B. M. 482. — Highest point in a square cut on the top of the base, or foundation projecting course, 
of the W. concrete abutment of the bridge carrying the Chicago, Sante Fe and Califomia R. R., the 
Chicago and Alton R. R., and the Illinois Central R. R. over Twenty-third place, and on the N. side 
of Archer avenue, in Chicago, III. The square is at the N. end of abutment, 0.45 foot E. of face of abut- 
ment, 0.23 foot S. of its N. end, 0.3 foot W. of E. face of foundation, projecting course, and 1 foot above 
street surface. Marked U S above the square. 

T. B. M. 483. — On the top of the W. one of the eight sandstone bearing blocks, on which rests the 
iron columns of the same bridge as P. B. M. 136, in Chicago, III., and which are Gdtuated between the 
roadway and the N. sidewalk of the street. The square is 0.52 foot from the S. and W. edges of the 
bearing block, respectively, 13.65 feet out from face of N. abutment, 16.65 feet SE. from its SW. comer, 
and 16.25 feet SW. from P. B. M. 136. The iron column over this bearing block has not yet been placed. 
(Note 42, p. 129.) 

P. B. M. 136. — In the S. face of the fourth course up from the sidewalk in the N. stone abutment 
of the bridge carrying the Chicago, Rock Island and Pacific R. R. and the Lake Shore and Michigan 
Southem R. R. over Twenty-third street, in Chicago, III. The bolt is 0.55 foot E. of SW. comer of abut- 
ment and 5.3 feet above sidewalk. (Note 47, p. 130.) 

T. B. M. 484. — On the top of stone sidewalk at the SE. comer of Twenty-second street and 
Michigan (avenue) Boulevard, in Chicago, III. The square is 10.54 feet E. of E. curb line of Michigan 
avenue and 16.3 feet S. of S. curb line of Twenty-second street, being at N. end of iron railing at W. 
tide of outdoor cellar stairway on E. side of avenue. (Note 42, p. 129.) 

City 7. — Situated 6n Michigan (avenue) Boulevard 4 feet W. of the W. curb line of the avenue 
(or 11 feet E. of the W. line of the avenue) and 206.5 feet S. of the S. line of Twenty-second street, in 
Chicago, III. (Note 49, p. 130.) 

T. B. M. 4S$— Chicago, III.; top of the W. vertical bolt, which secures to its masonry foundation 
the base of the cast-iron lamp-post situated on Michigan (avenue) Boulevard, 1.6 feet E. of E. curb line 
of avenue, 44.15 feet SW. from N W. corner and 38.15 feet W. from SW. comer of house No. 1441. Marked 
U S on the cast-iron base of the lamp-post. 

P. B. M. 137.— On Michigan avenue, 4.15 feet E. of E. curb line and 26 feet S. of S. line of Harmon 
place, opposite Lake Park, in Chicago, III. Same as Chicago Standard bench No. 3. (Note 49, p. 130.) 

P. B. M. 138.— On Michigan avenue, 4.3 feet E. of E. curb line and 15.3 feet S. of S. line of Congress 
street, opposite Lake Park, in Chicago, III. Same as Chicago Standard bench No. 2. (Note 49, p. 130.) 

P. B. M. 139. — On the SE. comer of Michigan avenue and Randolph street, in Chicago, III., being 
29.35 feet E. of E. curb line of Michigan avenue and 24.17 feet S. of the center of S. parapet wall of 
approach to bridge on Randolph street over the Illinois Central R. R. tracks. Same as Chicago Stand- 
ard bench No. 1. (Note 49, p. 130.) 

T. B. M. 486. — Highest point in a square cut on the top of the N. stone foundation wall of the brick 
freight office of the Illinois Central R. R., situated on the S. side of Water street, in Chicago, III. The 
square is at N. edge of stone foundation, 9.75 feet W. from the NE. comer of building, and 2.7 feet above 
ground. The letters U S are cut on the brick work above the bench. 

P. B. M. 99.— Chicago, III. (See App. 8, Report for 1899, p. 737, and App. 3, Report for 1903, 
p. 808.) The B. M. is of the type described in note 47, p. 130. 



Digitized by 



Google 



208 PRECISE LEVELING IN THE UNITED STATES, 19(»-1907. 

T. B. M. 488. — Chicago^ lU,, on the top of the N. stone curb of Michigan street, between Lincobi 
Park Boulevard (Pine street) and St. Clair street, 1.15 feet W. and 14 feet S. of the SW. comer of Geoige 
Bullen & Co.'s elevators and 117.55 feet E. of the £. curb line of Lincoln Park Boulevard. The square 
is 0.2 foot back from face of curb. (Note 42, p. 129.) 

P. B. M. 98.~CWca5ro, III, (See App.8, Report for 1899, p. 737.) TheB. M. is of thetype described 
in Note 43, p. 129. 

City 9. — On the NE. comer of Chicago avenue and Tower place (near water tower) 5.75 feet N. 
of N. curb line of Chicago avenue and 16.5 feet E. of E. curb line of Tower place, in Chicago^ III. (Note 
49, p. 130.) 

B. M. YIl,— Chicago, III. (See App. 8, Report for 1899, p. 737.) Same as S. D. P. B. M. 198 
(1890-91), described as ''at edge of bevel of water table, being highest point in triangle." In 1904 the 
outer comer of this bench was reported as ''found to be broken off, and the elevation given is that of 
the remaining part of the triangle." 

B. M. Yl.— Chicago, III (See App. 8, Report for 1899, p. 737.) Same as S. D. P. B. M. 205 (of 
1890-91) and described as "at S. side of Chicago avenue, W. of N. Clark street, being highest point in 
square." In 1904 it was said "this square is at the S. edge of the base of iron post of fence, 0.26 foot 
W. of E. end of stone base and 0.28 foot N. of S. face of stone base." 

P. B. M. 96.— Chicago, El. (See App. 8, Report for 1899, p. 736, and Note 47, p. 130.) 

DBSCRIFTIGNS OF PERICANENT BBNOH MARKS BETWEEN PEKIN AND CHAHPAIOK, ILL., ESTABLISHED BY 
THE UNITED STATES GEOLOGICAL SUB VET, 1906. 

[From Information famished by the United States Geological Surrey.] 

A=sOity. — Pekin, Tazewell Co., lU., on the £. side of the county office building on the court-house 
square; the top of a bolt in the stone water table beneath a window of the county clerk's office. 

B. — Pekin, Tazewell Co., lU.; a bronze tablet in the water table on E. side of county clerk's office, 
2.65 feet N. of B. M. A. (Note 50, p. 130.) 

P. B. M. 49.— P«Hn, Tazewell Co., III.; U. S. Army Engineers B. M.; a copper bolt in top of E 
abutment of traction line bridge across the Illinois River, 12 feet N. of center of track. 

D.— 1 mile W. of Leslie, Tazewell Co., lU., 6 miles E. of Pekin, 15 rails E. of miiepost marked P15; 
15 feet from center of Peoria and Eastern Ry. track; in coping stone of concrete culvert, aluminum 
tablet. (Note 50, p. 130.) 

E.— 2V«Tiumi, Tazewell Co., lU., at W. end of concrete platform of station, 25 feet SE. of street 
crossing, iron poet. (Note 51, p. 130.) 

F.— 0.33 mile W. of Menert, Tazewell Co., III., in top of N. end of E. abutment of plate girder 
bridge over Mud Creek, aluminum tablet. (Note 50, p. 130.) 

G. — 0.67 mile E. of Menert, Tazewell Co,, III., on top of and on S. end of W. abutment of a through 
bridge over Mackinaw River, 6 feet below top of rail, 3.5 feet from center of track, and midway between 
S. shoe plate and S. floor beam in first panel from W., aluminum tablet. (Note 50, p.l30 .) 

H. — Mackinaw, Tazewell Co., III., 175 feet W. of station, in top of first cap in E. pier of first row 
of x>ieFB to railroad water tank, aluminum tablet. (Note 50, p. 130.) 

I. — LUly, TazetveU Co., lU., in top of SW. comer of W. end of concrete platform of RR. station, 5 
feet N. of center of track, aluminum tablet. (Note 50, p. 130.) 

^.—Woodruff, McLean Co., III., 900 feet W. of coaling sheds, 30 feet S. of center of track, on right- 
of-way line in front of house of N. G. Osman, iron post. (Note 51, p. 130.) 

K.—Danvera, McLean Co., III., in top of SW. comer of W. end of concrete platform of station 
about 120 feet S. of station, aluminum tablet. (Note 50, p. 130.) 

L.— 4.5 miles E. of Danvere, McLean Co., III., in coping of E. wall of a wagon pass under railroad 
6 feet N. of center of track, aluminum tablet. (Note 50, p. 130.) 

M. — Twin Orove, McLean Co., lU., at N. end of station platform, due S. of elevator owned by F. 
Supple, 10 feet S. of track, iron post. (Note 51, p. 130.) 

N.— 0.75 mile W. of Bloomington, McLean Co., III., Chicago, Alton and Big Four junction, in S. 
side of W. abutment of a plate girder bridge across a creek used as an open sewer for the city, 6 feet 
below top of rail and 15 feet from center of track, aluminum tablet. (Note 50, p. 130.) 

0.— Bloomington, McLean Co., III., in N. pier of the water tank_ about 350 feet E. of passenger 
station and on S. side of .track, aluminum'tablet. (Note^50, p. 130.) 
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P. — Bloomington, McLean Co., III.^ in SE. comer of court-house, about 2 feet above ground and 
in face of wall, aluminum tablet. (Note 50, p. 130.) 

Q. — 2 miles W. of Gillumj McLean Co., III., in top of parapet wall of and on S. side of concrete 
arch 300-88 across a draw on the Big Four R. R.; 20 feet from center of track, aluminum tablet. (Note 

50, p. 130.) 

R. — Gillum, McLean Co., III., 75 feet W. of station, 20 feet from center of track, on S. side and 1.75 
feet below rail, iron post. (Note 51, p. 130.) 

S.— Downs, McLean Co., III., 360 feet E. of station, 15 feet S. of center of track, 10 feet NW. of 
section car house, iron post. (Note 51, p. 130.) 

T. — 0.67 mile W. of Ford Woods, McLean Co., III., in coping stone on N. side of stone arch 293-94 
on R. R., 12 feet from center of track, aluminum tablet. (Note 50, p. 130.) 

U. — Le Roy, McLean Co., III., 330 feet E. of station, 20 feet S. of center of track, at intersection of 
right-of-way line and street line, iron post. (Note 51, p. 130.) 

\.— Empire, McLean Co., III., 130 feet W. of station, 15 feet N. of center of track and 15 feet E. of 
switch stand at siding, iron post. (Note 51, p. 130.) 

W. — 1 mile W. of Farmer City, De Witt Co., III., in top of and on W. side of abutment of a small 
I-beam bridge on railroad, 10 feet from center of track, aluminum tablet. (Note 50, p. 130.) 

X. — Farmer City, De Witt Co., III., 375 feet E. of junction of Big Four and Illinois Central Rys., 
18 feet S. of center of track and 65 feet S. of where first street E. of Peoria and Eastern Ry. station 
crosses tracks, iron post. (Note 51, p. 130.) 

Y.— Harris, De Witt Co., III., 60 feet W. of station, 16 feet N. of center of tracks, iron post. (Note 

51, p. 130.) 

Z.— Mansfield, De Witt Co., III., 270 feet E. of Wabash and Big Four R. R. crossing, 18 feet S. 
of the center of Big Four, iron post. (Note 51, p. 130.) 

Aj. — 3.5 miles E. of Mansfield, De Witt Co., III., in S. end of the W. abutment of plate-girder 
bridge 270-40 on the Big Four R. R., aluminum tablet. (Note 50, p. 130.) 

B,. — Mahomet, Champaign Co., III., 230 feet W. of station, 15 feet N. from center of track, iron 
post. (Note 51, p. 130.) 

C,. — 2 miles W. of Mdhomei, Champaign Co., III., in top of S. side of stone culvert 266-11 on Peoria 
and Eastern Ry., 10 feet from center of tracks, aluminum tablet. (Note 50, p. 130.) 

Dj. — Rising, Champaign Co., III., 75 feet W. of station, 15 feet N. of center of tracks, iron post. (Note 
61, p. l:«).) 

E,. — 2 miles W. of Champaign, Champaign Co., III., in S. side of W. abutment of a small I-beam 
bridge on Big Four Ry., 15 feet S. of center of track, aluminum tablet. (Note 50, p. 130.) 

F,=Z4. — Champaign, Champaign Co., III., 53 feet SE. of SE. corner of Engineering Building at 
University of Illinois, iron post stamped "Prim. Trav. Sta. No. 1." 

Gj. — Champaign, Champaign Co., III., on S. side of E. entrance to Engineering Building, Univer- 
sity of Illinois, aluminum tablet. (Note 50, p. 130.) 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN OLNET AND CHAMPAIGN, ILL., ESTABLISHED BY 
THE UNITED STATES GEOLOGICAL SURVEY, 1006. 

[From information furnished by the United States Oeologieal Survey.] 

C. <& G. S. U.—Olney, Richland Co., III. (See App. 8, Report for 1899, p. 566.) 
C. <& G. S. B^.—Olney, Richland Co., III. (See App. 8, Report for 1899, p. 566.) 
A3. — Olney, Ridiland Co., III., in top of W. stone balustrade of steps at S. entrance of Ricliland Co. 
court-house; aluminum tablet stamped **483 1906." (Note 50, p. 130.) 

Bj.— 2.87 miles N. of Olney, Richland Co., III., 45 feet W. of road crossing, 40 feet N. of road, in 
SE. comer of lot owned by J. M. Fleming; iron post stamped **465 1906." (Note 51, p. 130.) 

Cj.— 5.36 miles N. of Olney, Richland Co., III., 30 feet E. of tracks, 40 feet SE. of private road cross- 
ing, 50 feet SE. of whistle post, 10 feet S. of gate to house; iron poststamped ''4751906." (Note 51, 
p. 130.) 

B^.—Dundas, Richland Co., Ill, 439 feet N. of station, 50 feet NE. of road crossing, 30 feet E. of 
track, in SW. comer of Dundas Rolling Mill; aluminum tablet'stamped ''480 1906." (Note 50, p. 130.) 

G528(>--09 14 
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E3.— 1.59 miles N. of West Liberty, Jasper Co., III., 160 feet N. of milepost 169-78, 70 feet S. of bridge 
B 168-93, 590 feet S. of road crossing, 30 feet E. of tracks, E. of right-of-way line; iron post stamped 
'*480 1906." (Note 51, p. 130.) 

F3. — 4.52 miles N. of West Liberty, Jasper Co., III., 8 feet W. of milepost 166-81; iron post stamped 
"506 1906." (Note 51, p. 130.) 

G3. — 1.84 miles N. of Boos, Jasper Co., III., 40 feet NE. of milepost 163-84, in fence comer, 25 feet 
E. of track, 15 feet E. of warning post, 50 feet SE. of road crossing; iron post stamped "524 1906." (Note 
51, p. 130.) 

H3. — Newton, Jasper Co., III., 180 feet NW. of ptation, 70 feet W. of railroad crossing, 20 feet W. of 
water plug on S. side of road; iron post stamped "512 1906." (Note 51, p. 130.) 

I3. — 3.03 miles N. of Newton, Jasper Co., III., 165 feet S. of milepost 157-90, in fence comer, 30 feet 
E. of track, 10 feet N. of private road crossing; iron post stamped "538 1906." (Note 51, p. 130.) 

Jj,. — 1.4 miles N. of FalmotUh, Jasper Co., III., 40 feet E. of track, at edge of fence, 50 feet E. of 
milepost 154-93, 175 feet W. of oil derrick; iron post stamped "564 1906." (Note 51, p. 130.) 

K3. — 1.05 miles N. of Rose Hill, Jasper Co., III., 553 feet N. of milepost 151-96, in fence comer, 35 
feet SE. of road crossing; iron post stamped "566 1906." (Note 51, p. 130.) 

L3.— 0.31 mile N. of Hidalgo, Jasper Co., III., 30 feet W. of track, 8 feet W. of milepost 148-99; iron 
post stamped "581 1906." (Note 51, p. 130.) 

M3.— 3.37 miles N. of Hidalgo, Jasper Co., III., 245 feet N. of milepost 145-102, 30 feet E. of tracks, 
9 feet N. of center of road through field, at edge of right of way; iron post stamped "593 1906." (Note 
51, p. 130.) 

N3.— <?reenup, Cumberland Co., III., 700 feet NW. of station, 40 feet N. of track, 570 feet SE. of mile- 
post 142-105; iron post stamped "543 1906." (Note 51, p. 130.) 

O3. — 3.18 miles NW.-of Greenup, Cumberland Co., III., 45 feet NW. of road crossing, 25 feet N. of 
warning poet, 15 feet W. of wagon road; iron post stamped "653 1906." (Note 51, p. 130.) 

P3.— 0.75 mile N. of Toledo, Cumberland Co., Ill, 210 feet N. of milepost 136-111, in fence comer, 35 
feet W. of track, 10 feet N. of private road to Glenn Mowel house; iron past stamped "602 1906." (Note 
51, p. 130.) 

Q^.— Bradbury, Cumberland Co., III., 630 feet N. of station, 25 feet W. of track, 3 feet W. of mile- 
post 133-114; iron post stamped "607 1906." (Note 51, p. 130.) 

R3.' — ^2.94 miles N. of Bradbury, and 0.53 mile S. of Janesville, Cumberland Co., III., 30 feet W. of 
track, in fence comer, 20 feet S. of road; iron post stamped "676 1906." (Note 51, p. 130.) 

S3.— 2.60 miles NW. of Janesville, Cumberland Co., III., 235 feet S. of milepost 127-120, in fence 
corner, 35 feet E. of track; iron post stamped "735 1906." (Note 51, p. 130.) 

T3. — Lema, Coles Co., III., SE. corner of station, on E. side, comer of platform, 113 feet NW. of 
junction; iron po3t stamped "753 1906." (Note 51, p. 130.) • 

XJ3. — 3.01 miles NE. of Ijema, Coles Co., III., 40 feet N. of track, 20 feet E. of road; iron post stamped 
"708 1936." (Note 51, p. 130.) 

V3.— 5.74 miles NE. of Lema, Coles Co., III., 50 feet N. of track, 25 feet E. of road, 20 feet W. of 
silver poplar tree; iron post stamped "615 1906." (Note 51, p. 130.) 

W3. — Charleston, Coles Co., III., in SW. comer of Clover Leaf station, 5 feet E. of entrance to baggage 
room, in stone coping; aluminum tablet stamped "672 1906." (Note 50, p. 130.) 

X3. — Charleston, Coles Co., III., Coles Co. court-house; 15 feet W. of N. entrance, in section of build- 
ing occupied by post-office, on W. end of top step; aluminum tablet stamped "686 1906." (Note 50, 
p. 130.) 

Y3. — 3.68 miles N. of Charleston, Coles Co., III., 35 feet E. of track, 25 feet N. of county road, in 
SW. corner of G. W. Wasson lot; iron post stamped "686 1906." (Note 51, p. ]30.) 

Z3. — 0.96 mile NE. of Fairgrange, Cole^ Co., III., 45 feet S. of rock, 25 feet S. of warning post, 26 feet 
E. of county road, 2 feet W. of fence corner; iron post stamped "686 1906." (Note 51, p. 130.) 

A4.— 0.85 mile NE. of Bushton, Coles Co., III., 50 feet NE. of road crossing, 30 feet N. of county 
road, near fence corner; iron post stamped "666 1906." (Note 51, p. 130.) 

B4. — 1.58 miles NE. of Rardin, Coles Co., III., 53 feet S. of private road crossing, 10 feet S. of angle 
in road; iron post stamped "658 1906." (Note 51, p. 130.) 

C^.— Oakland, Coles Co., III., 820 feet S. of junction, 60 feet W. of track, 140 feet NW. of milepost 
•*St. L. 147-Toledo 304," 25 feet S. of wagon road; iron post stamped "652 1906." (Note 51, p. 130.) 
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D4.— 2.98 miles N. of Oakland, Coles Co., III., 60 feet E. of track, 30 feet E. of milepost *'St. L. 150- 
T. 301," 465 feet N. of small bridge 302, in edge of field; iron poet stamped *'661 1906." (Note 51, p. 130.) 

E4.— 5.89 miles NE. of Oakland and 0.47 mile SW. of Brocton, Edgar Co., III., 65 feet N. of road 
crossing, 35 feet W. of track, in fence comer; iron post stamped "661 1906." (Note 51, p. 130.) 

F4.— 2.36 miles NE. of Brocton, Edgar Co., III., at Paynes Siding, 25 feet E. of tracks, 50 feet SE. 
of switch, 6 feet E. of telephone pole, and 15 feet N. of county road; iron post stamped "678 1906." 
(Note 51, p. 130.) 

G4.— 5.16 miles NE. of Brocton and 0.48 mile NE. of Hughes, Edgar Co., III., 40 feet E. of track, 12 
feet E. of telegraph pole; iron post stamped "655 1906." (Note 51, p. 130.) 

H^._1.47 miles N. of Hume, Edgar Co., III., 1 000 feet N. of milepost " Olney 78-Sidell 7," 40 feet 
E. of track, 90 feet NE. of whistle post; iron post stamped "645 1906." (Note 51, p. 130.) 

I^._4.34 miles N. of Hume, Edgar Co., III., 330 feet N. of milepost "Olney 81-Sidell 4," 25 feet 
W. of track and 5 feet N. of private road; iron post stamped "693 1906." (Note 51, p. 130.) 

j^. — 1.99 miles N. of Hildreth, Edgar Co., III., at road crossing, 150 feet N. of Archie siding, 30 feet 
W. of track and 10 feet S. of road; iron post stamped "691 1906." (Note 51, p. 130.) 

K4. — Sidell, Vermilion Co., III., in W. side of high school, NW. comer, in stone water table, 2 feet S. 
of comer of building; aluminum tablet stamped "684 1906." (Note 50, p. 130.) 

L4.— 3.13 miles NE. of Sidell, Vermilion Co., III., 50 feet E. of track, 10 feet N. of private road; 
iron post stamped "679 1906." (Note 51, p. 130.) 

M4. — Jamaica, Vermilion Co., III., 145 feet NW. of station, 100 feet W. of track, 30 feet N. of road, 
at SE. comer of Joe Collin's store (owned by Wm. Cohain); iron post stamped "677 1906." (Note 51, 
p. 130.) 

N4. — 2.22 miles N. of Jamaica, Vermilion Co., III., 60 feet W. of track, 70 feet NW. of milepost 
"C. 134-T. 260," 195 feet NW. of switch; iron post stamped "668 1906." (Note 51, p. 130.) 

0^.-56 feet NW. of Fairmount Junction, Vermilion Co., III., 50 feet W. of Chicago and Eastem 
Illinois R. R. tracks, 60 feet W. of signal station, 35 feet N. of Wabash tracks, in fence comer; iron post 
stamped "654 1906." (Note 51, p. 130.) 

P4. — ^3.32 miles E. of Fairmount Junction, Vermilion Co., III., 40 feet directly N. of milepost "St. 
L. 178-Tol. 258," 30 feet N. of track; iron poet stamped "672 1906." (Note 51, p. 130.) 

Q^.—Catlin, Vermilicm Co., III., T. 19 N., R. 12 W., sec. 34, 195 feet N. of track, 30 feet W. of road, 
at "Champion's Comer;" iron post stamped "658 1906." (Note 51, p. 130.) 

R4.— 2.69 miles W. of Fairmount, Vermilion Co., III., 40 feet N. of track, 50 feet N. of milepost " St. 
Louis 172-Tol. 264;" iron post stamped "655 1906." (Note 51, p. 130.) 

S4.— 5.59 miles W. of Favrmount, Vermilion Co., III., 35 feet N. of track, 25 feet E. of road, near 
fence corner; iron post stamped "664 1906." (Note 51, p. 130.) 

T^._/7owi€r, Champaign Co., III., 605 feet W. of station, 30 feet N. of track, 25 feet W. of road, at E. 
side of asphalt pavement; aluminum tablet stamped "674 1906." (Note 50, p. 130.) 

U4.— 3.56 miles W. of Hom^r, Champaign Co., III., 45 feet N. of mQepost "St. L. 163-T. 273," 35 
feet N. of track, 5 feet N. of telegraph pole, iron post. (Note 51, p. 130.) 

\\.— Sidney, Champaign Co., III., in SW. comer of high school; aluminum tablet stamped "673 
1906." (Note 50, p. 130.) 

V^\.—Deer8, Champaign Co., III., 65 feet W. of track, 25 feet S. of road, 70 feet N. of post-office and 
store of F. C. Edwards, at NE. corner of bam; iron poet stamped "691 1906." (Note 51, p. 130.) 

X4.— Mra, Champaign Co., III., 30 feet W. of track, 30 feet S. of road, 3 feet W. of fence comer; 
iron poet stamped "695 1906." (Note 51, p. 130.) 

Y^.— Urbana, Champaign Co., III., 1 059 feet E. of station, 220 feet N. of Wabash tracks, 45 feet S. 
of Big Four tracks, in SW. comer of stone culvert under Big Four R. R.; aluminum tablet. (Note 50, 
p. 130.) 

Z4=Ep — Champaign, Champaign Co., III. (See p. 209.) 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN CHILLICOTHE AND PORTSMOUTH, OHIO, ESTAB- 
LISHED BY THE UNITED STATES GEOLOGICAL SURVEY, 1906. 

[From Information fnrnlflhed by the United States Geological Survey.] 

Q.—Chillicothe, Ohio. (See App. 8, Report for 1899, p. 564.) 

A.— 1.20 miles S. of Renick, Ross Co., Ohio, on W. side of N. abutment of R. R. bridge, on top of 
retaining wall; aluminum tablet stamped "617.*' (Note 50, p. 130.) 
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B. — 0.19 mile S. of etation at LockSj Ross Co.^ Ohio, on W. side of N. abutment of R. R. bridge over 
road, on top of retaining wall; aluminum tablet stamped **610.'* (Note 50, p. 130.) 

C. — 1.9 miles S. of Lochs, Ross Co., Ohio, W. side of track, on top of R. R. culvert; aluminum 
tablet stamped '*589." (Note 50, p. 130.) 

D. — 0.12 mile S. of Eigby, Ross Co., Ohio, W. side of N. abutment of R. R. bridge, top of retaining 
wall; aluminum tablet stamped "589." (Note 50, p. 130.) 

E. — 385 feet S. of station at Omega, Pike Co., Ohio, W. side of N. abutment, top of retaining wall; 
aluminum tablet stamped "596." (Note 50, p. 130.) 

F. — 2.71 miles S. of Omega, Pike Co., Ohio, E. side of track, top of R. R. culvert; aluminum tablet 
stamped "571." (Note 50, p. 130.) 

G. — 0.3 mile S. of Waverly, Pike Co., Ohio, E. side of track; N. abutment of R. R. bridge, top of 
retaining wall; aluminum tablet stamped "570." (Note 50, p. 130.) 

H. — 2.73 miles S. of Glen Jean, Pike Co., Ohio, W. of track; top of N. abutment, E. side of highway 
bridge; aluminum tablet stamped "562." (Note 50, p. 130.) 

I. — Piketon, Pike Co., Ohio, NW. comer of United Brethren Church, on foundation; aluminum 
tablet stamped "578." (Note 50, p. 130.) 

J. — 0.21 mile N. of Sargents, Pike Co., Ohio, E. of track at SW. comer of Sargent^s farm primary 
traverse station, No. 17; iron post stamped "580." (Note 51, p. 130.) 

K. — 1.5 miles N. of Wakefield, Pike €o., Ohio, w.s. of N. abutment of R. R. bridge over creek; alumi- 
num tablet stamped "551." (Note 50, p. 130.) 

L. — 0.08 mile N. of Clifford, Scioto Co., Ohio, E. of track, SW. comer of stone culvert over road; 
aluminum tablet stamped "556." (Note 50, p. 130.) 

M. — 0.25 mile N. of Lucasville, Scioto Co., Ohio, NW. comer of R. R. bridge over highway; alumi- 
num tablet stamped "554." (Note 50, p. 130.) 

N. — 1 mile N. of Davis, Scioto Co., Ohio, SE. comer of S. abutment of R. R. bridge over highway; 
aluminum tablet stamped "559." (Note 50, p. 130.) 

O. — 1.08 miles S. of Davis, Scioto Co., Ohio, SW. comer of S. abutment of R. R. bridge over high- 
way; aluminum tablet stamped "558." (Note 50, p. 130.) 

P. — 0.6 mile N. of Vera, Scioto Co., Ohio, SW. corner of stone arch over creek; aluminum tablet 
stamped "534." (Note 50, p. 130.) 

U. S. E. — Portsmouth, Scioto Co., Ohio; square cut on the first course of foundation above ground, 
on SE. comer of post-office at NE. comer of Gallia and Chillicothe streets, 1 foot from E. comer and 1 
foot above ground; marked U. S. B. M. 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN CHILLICOTHE AND COLUMBUS, OHIO, ESTABLISHED 
BY THE UNrrED STATES GEOLOGICAL SURVEY, 1906. 

[From Information furnished by the United States Geological Survey.] 

Q.— Chillicothe, Ohio. (See App. 8, Report for 1899, p. 564.) 

A. — Chillicothe, Ross Co., Ohio, in wall at side of entrance to court-house; bronze tablet stamped 
"643.67.^' (Note 50, p. 130.) 

C. — 0.5 mile N. of Chillicothe, Ross Co., Ohio, in top of W. side of S. abutment of Norfolk and 
Western Ry. bridge, 12 feet from center of track, and 5.75 feet below top of rail; aluminum tablet, not 
stamped. (Note 50, p. 130.) 

D. — Delano, Ross Co., Ohio, 90 feet SW. of station, in SE. comer of crossroads, in bridge seat; 
bronze tablet, not stamped. (Note 50, p. 130.) 

E. — Delano, Ross Co., Ohio, near station, in top of concrete bridge over small stream, on Scioto 
Valley Traction Line, at SE. comer of crossroads; aluminum tablet, not stamped. (Note 50, p. 130.) 

F. — 1 000 feet N. of Kingston, Ross Co., Ohio, in SW. comer of top step of arch culvert; bronze 
tablet stamped "774 Columbus 1899." (Note 50, p. 130.) 

G. — In Pickaway Co., 0.75 mile N. of Kingston, Ross Co., Ohio, in SW. comer of top of stone arch 
over branch on Norfolk and W^estem Ry.; aluminum tablet, not stamped. (Note 50, p. 130.) 

H. — 0.75 mile S. of Haysville, Pickaway Co., Ohio, W. end of top of coping of arch culvert over 
small draw on Norfolk and Western Ry.; aluminum tablet, not stamped. (Note^O, p. 130.) 

I. — 4 miles S. of Circleville, Pickaway Co., Ohio, on N. end of W. abutment of coveted bridge over 
Sippo Creek; bronze tablet stamped **707 Columbus 1899.*' (Note 50, p. 130.) 
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J. — ^At Gregg station, 1.62 miles S. of CircleviiUy Pickaway Co., Ohio, top of E. side of S. end of 
culvert on Norfolk and Western Ry., at the S. end of the siding; an aluminum tablet, not stamped. 
(Note 50, p. 130.) 

K. — drclevUle, Pickaway Co., Ohio, at the NE. comer of the E. wing of the court-house; iron post, 
not stamped. (Note 51, p. 130.) 

L. — 4 miles N. of CirclevUlt, Pickaway- Co., Ohio, 60 feet S. of viaduct over Scioto Valley Traction 
Co. line and Norfolk and Western Ry.; about 500 feet N. of the elevator at siding, 12 feet W. of the 
center of track of Norfolk and W'estern Ry.; iron post, not stamped. (Note 51, p. 130.) 

M. — 0.25 mile S. of Cromley, Pickaway Co., Ohio, in E. side of small stone culvert on Norfolk and 
Western Ry., in cover stone; aluminum tablet, not stamped. (Note 50, p. 130.) 

N. — 90 feet S. of station at Duvalh, Pickaway Co., Ohio, on W. side of small stone culvert on Norfolk 
and Western Ry.; in center of top of coping stone, iibout 30 feet SW. of road crossing; aluminum tablet, 
not stamped. (Note 50, p. 130.) 

O. — 0.75 mile N. of DuvalU, Pickaway Co., Ohio, on E. side of small stone culvert on Norfolk and 
Western Ry., at milepost "C. 18;" aluminum tablet, not stamped. (Note 50, p. 130.) 

P. — Lockhoume, Franklin Co., Ohio, in top of S. pier, W. end of NoHolk and Western Ry. bridge 
over Ohio Canal; aluminum tablet stamped "716 Columbus 1899." (Note 60, p. 130.) 

Q. — 0.33 mile S. of Rees, Franklin Co., Ohio, in W^ end of bridge seat of N. pier of Norfolk and 
Western Ry. bridge over Walnut River, 10 feet from center of track, 4 feet below rail; aluminum tablet 
not stamped. (Note 50, p. 130.) 

R. — 1 mile S. of Valley Crossing, Franklin Co., Ohio, in E. end of bridge seat of N. abutment of 
plate girder viaduct on Norfolk and Western Ry. over Scioto Valley Traction Co. line; aluminum tablet, 
not stamped: (Note 50, p. 130.) 

S=City. — Colxvmbus, Franklin Co., Ohio, at NE. comer of state capitol, on water table; city bench 
mark. 

T. — Coluvnbus, Franklin Co., Ohio, in NW. comer of court-house, below comer stone; aluminum 
tablet stamped "778 Columbus 1899." (Note 50, p. 130.) 

OESCRIPnONS OF PERMANENT BENCH MARKS FROM VALLEY CROSSING TO UHRICHSVILLE AND STATION 
15 P. C, OHIO, ESTABLISHED BY THE UNITED STATES OEOLOGICAL SURVEY, 1906. 

[From Information fmnished by the United States Qeologioal Survey.] 

R. — 1 mile S. of Valley Crossing, Franklin Co., Ohio. (See above.) 

A. — 0.82 mile NE. of ^annor^, Franklin Co., Ohio, SE. comer of abutment of R. R. bridge; aluminum 
tablet stamped *'753." (Note 50, p. 130.) 

T. B. M. 6.— 0.89 mile SE. of Truro, Franklin Co., Ohio, SW. comer of abutment, W. side of R. R. 
bridge; a chiseled square. 

T. B. M. 9.— 1.33 miles SE. of Brice, Franklin Co., Ohio, SW. corner of W. abutment of R. R. bridge; 
a chiseled square. 

C— 1.12 miles SE. of Harley, Fairfield Co., Ohio, SW. comer of W. abutment of R. R. bridge; alumi- 
num tablet stamped *'865.'* (Note 50, p. 130.) 

D. — BasU, Fairfield Co., Ohio, at station, in top of stone platform; aluminum tablet stamped "867." 
(Note 50, p. 130.) 

E. — Thurston, Fairfield Co., Ohio, NW. comer of front steps of schoolhouse; aluminum tablet 
stamped "886." (Note 50, p. 130.) 

F. — 2.1 miles E. of Thurston, Favrfield Co., Ohio, NE. comer of abutment of highway bridge over 
creek, 230 feet S. of track; aluminum tablet stamped "935." (Note 50, p. 130.) 

G. — 0.79 mile E. of New Salem, Fairfield Co., Ohio, 53 feet N. of track; SW. comer of abutment of 
highway bridge; aluminum tablet stamped "952." (Note 50, p. 130.) 

H. — Thomport, Perry Co., Ohio, SW. comer of schoolhouse, in stone step; .aluminum tablet stamped 
"900." (Note 50, p. 130.) 

I. — 2.27 miles E. of Thomport, Perry Co., Ohio, S. of track, NW. comer of retaining wall of highway 
bridge; aluminum tablet stamped "880." (Note 50, p. 130.) 

J. — Glenford, Perry Co., Ohio, SE. side of schoolhouse, on stone step; aluminum tablet stamped 
"849." (Note 50, p. 130.) 
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844 Glenlord.—Glenfordf Perry Co., Ohio, 30 feet W. of R. R., SE. comer of abutment of small 
bridge; aluminum tablet stamped '*844." (Note 50, p. 130.) 

K. — 1.20 miles E. of Glassrock, Perry Co., Ohio, SE. comer of stone abutment of bridge; aluminum 
tablet stamped **826." (Note 50, p. 130.) 

L. — Mount Perry, Perry Co., Ohio, 254 feet W. of station, NE. comer of covered bridge, on abutment; 
aluminum tablet stamped **801." (Note 50, p. 130.) 

M.— 2.31 miles E. of Mount Perry, Perry Co., Ohio, 30 feet S. of R. R. on NW. Comer of abutment of 
highway bridge; aluminum tablet stamped **797.'* (Note 50, p. 130.) 

N. — 0.1 mile W. of Fultonham, Muskingum Co., Ohio, NW. comer of foundation of water trough; 
aluminum tablet stamped *'763." (Note 50, p. 130.) 

O. — 0.76 mile E. of White Cottage, Muskingum Co., Ohio, SE. comer of small bridge, on abutment; 
aluminum tablet stamped "717." (Note 50, p. 130.) 

P.— 0.36 mile SVV. of South Zanesville, Muskingum Co., Ohio, on stone E. of R. R.; aluminum 
tablet stamped -'709." (Note 50, p. 130.) 

Q. — Zanesville, Muskingum Co., Ohio, S. side of court-house, in top step, 1 foot from building; 
aluminum tablet stamped "725." (Note 50, p. 130.) 

725 Zanesville. — Zanesville, Muskingum Co., Ohio, S. side of court-house, 12 feet E. of doorstep, at 
SW. comer of pillar in top step of portico; aluminum tablet stamped "725." (Note 50, p. 130.) 

U. S. E. 2. — Zanesville, Muskingum Co., Ohio, on upper wall of lock 10; U. S. Engineer B. M., 
marked "U. S. B. M. 699.92." 

U. S. E. 1. — Zanesville, Muskingum Co., Ohio, on upper river wall on S. abutment of Lock No. 10; 
U. S. Engineer B. M., marked "U. S. B. M. 699.73." 

R.— 3.94 miles NE. of Zanesville, Muskingum Co., Ohio, E. side of concrete culvert, under 
R. R.; aluminum tablet stamped "778." (Note 50, p. 130.) 

S. — Sonora, Muskingum Co., Ohio, 40 feet SE. of Baltimore and Ohio station; iron poet stamped 
"808." (Note 51, p. 130.) 

T. — 1.99 miles NE. of Sonora, Muskingum Co., Ohio, on S. side of R. R. on top of concrete culvert, 
under R. R.; aluminum tablet stamped "778." (Note 50, p. 130.) 

U. — 4. 13 miles NE. of Sonora, Muskingum Co., Ohio, on SW. comer of stone foundation of water tank; 
aluminum tablet stamped "770." (Note 50, p. 130.) 

V. — 0.02 mile W. of station at Sundale, Muskingum Co., Ohio, 30 feet N. of R. R. ; iron post stamped 
"886." (Note 61, p. 130.) 

W. — New Concord, Muskingum Co., Ohio, 60 feet N. of station; iron poet stamped, "843." (Note 
51, p. 130.) 

X. — In Guernsey Co., 2.70 miles NE. of New Concord, Muskingum Co., Ohio, 50 feet S. of R. R., 
in fence comer; iron post stamped "815." (Note 51, p. 130.) 

Y. — Cassells, Guernsey Co., Ohio, 60 feet N. of R. R., NE comer of stone abutment of highway bridge; 
aluminum tablet stamped "804." (Note 50, p. 130.) 

Z. — 1.83 miles NE. of Cassells, Guernsey Co., Ohio, S. side of R. R. on top of concrete culvert; alumi- 
num tablet stamped "804." (Note 50, p. 130.) 

A''. — Cambridge, Guernsey Co., Ohio, S. side of court-house, on stone step; aluminum tablet 
stamped "885." (Note 50, p. 130.) 

B^. — 2.83 miles N. of Cambridge, Guernsey Co., Ohio, NW. comer of stone abutment of R. R. bridge; 
aluminum tablet stamped "804." (Note 50, p. 130.) 

C^— 6.33 miles N. of Cambridge, Guernsey Co., Ohio, 20 feet W. of R. R., 10 feet S. of highway; 
iron post stamped "783." (Note 51, p. 130.) 

W. — 9.03 miles N. of Cambridge, Guernsey Co., Ohio, 15 feet W. of R. R.; iron post stamped 
"787." (Note 51, p. 130.) 

E''. — Kimbolton, Guernsey Co., Ohio, at NW. comer of SW. Luscock bam, on stone; aluminum 
tablet stamped "787." (Note 50, p. 130.) 

G^.— 0.02 mile S. of Birds Run, Guernsey Co., Ohio, 30 feet W. of R. R., SE. corner of stone abut- 
ment of highway bridge; aluminum tablet stamped "770." (Note 50, p. 130.) 

H^. — Guernsey, Guernsey Co., Ohio, 30 feet W. of R. R., in front of station; iron post stamped "780." 
(Note 51, p. 130.) 
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y. — 3.26 miles N. of Guernsey^ Guernsey Co.y Ohio, 25 feet W. of R. R., 10 feet from highway; iron 
poet stamped **828." (Note 51, p. 130.) 

J^. — Newcomerstowny Tuscarawas Co., Ohio, NW. comer of front steps of Fountain Hotel; alumi- 
num tablet stamped "805." (Note 50, p. 130.) 

K'. — 3.69 miles E. of Newcomerstown, Tu^arawas Co., Ohio, 40 feet N. of R. R.; iron post stamped 
"804." (Note 51, p. 130.) 

U. — O.W mile W. of Port Washington, Tuscarawas Co., Ohio, at road crossing, 20 feet W. of highway 
and 30 feet S. of R. R.; iron post stamped "817." (Note 51, p. 130.) 

M''. — Seventeen, Tuscarawas Co., Ohio, 414 feet N. of R. R. at Lock No. 17, SE. comer of stone 
abutment; aluminum tablet stamped "834." (Note 50, p. 130.) 

N''. — Gnadenhutten, Tuscarawas Co., Ohio, 35 feet N. of R. R. in front of station; iron post stamped 
"834." (Note 51, p. 130.) 

(y. — 0.24 mile E. of Tuscarawas, Tuscarawas Co., Ohio, NW. corner of abutment of bridge over 
highway; aluminum tablet stamped "844." (Note 50, p. 130.) 

B. & O. 4S. — Uhrichsville, Tuscarawas Co., Ohio. (See p. 236.) 

P''. — 0.52 mile E. of Uhrichsville, Tuscarawas Co., Ohio, 3 feet S. of R. R. track, in stone foundation 
of overhead highway bridge; aluminum tablet stamped "861." (Note 50, p. 130.) 

P. R. R. — 0.46 mile E. of Dennison, Tuscarawas Co., Ohio, on stone abutment of bridge. 

868 Steubenville. — Station 15 P. 0., Harrison Co., Ohio, Pittsburg, Cincinnati, Chicago and St. 
Louis R. R. (Pennsylvania R. R.) stone bridge No. 86; NE. wing wall, on NE. coping; aluminum 
tablet stamped "868 Steubenville." (Note 17, p. 127.) 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN WASHINGTON, D. C, AND BALTIMORE, MD., 1903. 

(These descriptions were furnished by the Chief Engineer of the Baltimore and Ohio Railroad. Where necessary, the names 
of town, county, and State have been added for the purpose of indexing, and in many cases certain information has been 
condensed into the form of notes. In accordance with railroad usage, the directions in the descriptions as furnished were 
zlven according to the general direction of the railroad line. These have been changed lo true directions as far zs could be 
deterrdlned. In other respects the wonling of the original descriptions has not been changed.] 

B. <fe O. 1. — Washington, D. C, cross on top of vertical rail section set opposite milepoet W. 2 — 
Baltimore 38. 

B. & 0. 2. — Washington, D. C, copper bolt set in NW. end of NE. abutment of culvert, SW. end 
of Trinidad yards, about 50 feet SW. of telegraph pole 37/13. 

B. & 0. 3.— 0.2 mUe SW. of Winthrop Heights, D. C, copper bolt set in NE. end of SE. coping of 
arch culvert opposite telegraph pole 36/16. 

B. & 0. 4. — 150 feet SW. of station at Langdon, D. C, copper bolt set in SW. end of NW. coping 
of culvert. 

B. & O. 5. — Rives, Prince George Co., Md., copper bolt set in NE. end of coping of foundation for 
overhead bridge; on the SE. side of tracks, and 100 feet SW. of milepost 35. 

B. & O. 6. — About }4 mile SW. of Hyattsville, Prince George Co., Md., copper bolt set in W. comer 
of SE. cap stone, NE. abutment, bridge 34-A. 

B. & O. 7. — Alexandria Junction, Prince George Co., Md., opposite milepost 33. (Note 21, p. 127.) 

B. & O. 7A. — About 600 feet N. of Riverdale, Prince George Co., Md., copper bolt set in W. end of 
N. wall of culvert. 

B. & O. 8. — Near Riverdale, Prince George Co., Md., copper bolt set in N. end of E. coping of small 
culvert, about 400 feet N. of milepost 32. 

B. & 0. 9. — About 3^ mile N. of College Park, Prince George Co., Md., copper bolt set in W. end of 
N. abutment of bridge. 

B. & O. 9A. — About }4 niil® S. of Berwyn, Prince George Co., Md., copper bolt set in W. end of 
bridge seat, N. abutment of small bridge at telegraph pole 30/17. 

B. «& 0. 10. — 34 mile N. of BranchvilU, Prince George Co., Md., copper bolt set in S. end of E. coping 
of box culvert at telegraph pole 29/24. 

B. & O. 11. — About f^ mile NE. of Branchville, Prince George Co., Md., opposite milepost 29. 
(Note 21, p. 127.) 

B. <fe 0. 12. — 1^ mile N. of Sunny side, Prince George Co., Md., copper bolt set in middle of E. 
coping of culvert at telegraph pole 27/24. 
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B. & O. 13. — 5^ mile N. of BeltsvilU^ Prince George Co.y Md., copper bolt set in W. end of bridge 
Heat, N. abutment of bridge at telegraph pole 26/20. 

B. & 0. 14. — Near Ammendale, Prince George Co., Md,, opposite milepoet 26. (Note 21, p. 127.) 

B. & 0. 14A. — Near Muirkirh, Prinze George Co., Md., copper bolt set in middle of S. coping of 
culvert opposite telegraph pole 25/7. 

B. & 0. 15. — 0.1 mile SW. of Muirhirky Prince George Co., Md., copper bolt set in SW. end of founda- 
tion of SE. abutment to overhead bridge at Muirkirk furnace. •» « 

B. & O. 16. — About 0.4 mile SW. of ConteCy Prince George Co., Md.y opposite milepost 24. (Note 
21, p. 127.) 

B. & O. 17. — ^About J^ mile NE. of Contee, Prince George Co., Md., copper bolt set in NW. end o£ 
bridge seat, NE. abutment of bridge at telegraph pole 23/11. 

B. & 0. 17A. — 0.2 mile NE. of Oak Crest, Prince George Co., Md., copper bolt set in center of SE. 
coping of culvert at telegraph pole 22/24. 

B. & O. 18. — }/2 mile SW. of Laurel, Prince George Co., Md., copper bolt set in SE. end of NE. abut- 
ment of bridge 7, at telegraph pole 21/30. 

B. & O. 19. — In Anne Arundel Co., near Laurel, Prince George Co., Md., copper bolt set in SE. 
end of bridge seat NE. abutment of bridge 6. «- 

B. & O. 20. — Near Savage Station, about on the line between Ann^ Arundel and Howard counties, 
Md., opposite milepost 20. (Note 21, p. 127.) 

B. & O. 21. — 0.1 mile E. of Savage Station, Anne Arundel Co., Md., copper bolt set in S. end of E. 
abutment of bridge 5, telegraph pole 19/8. 

B. & 0. 22. — J^ mile NE. of Annapolis Junction, Howard Co., Md., copper bolt set in NE. end of 
foundation for NW. abutment for overhead bridge. 

B. & O. 23. — About }4 Diil® S. of Bridewell, Anne Arundel Co., Md., opposite milepost 17. (Note 
21, p. 127.) 

B. & O. 24. — 0.1 mile E. of Bridewell, Anne Arundel Co., Md., copper bolt set in W. end of N. coping 
of arch in front of State building. 

B. & 0. 25. — Near Jessups, Howard Co., Md., vertical rail section set opposite milepost 15. 

B. & O. 26. — Near Montevideo, Howard Co., Md., opposite milepost 14. (Note 21, p. 127.) 

B. & 0. 27. — 0.2 mile E. of Dorsey, Howard Co., Md,, copper bolt set in SW. end of NW. coping of 
culvert 400 feet SW. of milepost 13. 

B. & 0. 28. — }ti mile E. of Harwood, Howard Co., Md., copper bolt set in middle of S. coping of 
arch culvert about 450 feet E. of milepoet 12. 

B. & 0. 29. — }4 °^® E. at Hanover, Howard Co., Md., opposite milepost 11. (Note 21, p. 127.) 

B. & 0. 30. — a mile SE. of Elk Ridge, Howard Co., Md., copper bolt set in coping of retaining 
wall E. side of tracks, 30 feet S. of milepost 10. 

B. & O. 31. — Relay, Baltimore Co., Md., copper bolt set in center of top of stone post E. end of via- 
duct bridge on south side of tracks. 

B. & O. 31A. — 0.1 mile E. of St. Denis, Baltinvore Co., Md., copper bolt set in middle of S. coping 
of arch culvert. 

B. & O. 32. — About Ji mile E. of St. Denis, Baltimore Co., Md., copper bolt set in foundation of 
N. abutment of overhead public road bridge. It is on first course of stone and E. end of abutment of 
bridge. 

B. & O. 33. — 0.1 mile E. of Halethorpe, Baltimore Co., Md., copper bolt set in S. end of W. wall of 
culvert, near telegraph pole 5/20. 

P. R. R. 101.— 780 feet S. of Winans, Baltimore Co., Md., shelf cut in E. end of Baltimore and Ohio 
R. R. bridge. 

B. & O. 34. — Lansdovme, Baltimore Co., Md., cross on top of vertical rail section opposite milepost 4. 

B. & O. 35. — J^ mile N. of Lansdowne, Baltimore Co., Md., copper bolt set in large coping stone of 
retaining wall, S. end of W. abutment of overhead bridge. 

B. & O. 36.— West Baltimore, Baltimore Co., Md. (Note 21, p. 127.) 

B. & 0. Zl.— Mount Winans, Baltimore Co., Md. (See p. 217.) 

B. & O. 38.— Near Mount Winans, Baltimore Co., Md. (See p. 217.) 

B. <fe O. 39. — Baltirrwre, Md., comer of West Ostend and Sharp streets, copper bolt in the middle of 
the S. coping on the eastern one of two small culverts on the Locust Point line of the Baltimore and Ohio 
R. R., about 500 feet E. of the R. R. junction. 
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B. & 0. 40.— Baltimore, Md, (See below.) 

City 1288. — Baltivrvore, Md., at the comer of Howard street and Fifth avenue, copper bolt in step 
at entrance to Fifth Regiment Armory. 

B. & 0. 41. — At the Mount Royal Station, Baltimore^ Md., copper bolt set on side of tracks in coping 
of retaining wall between third and fourth bents of train shed from Mount Royal entrance to tunnel. 

B. & O. 42. — y^ mile N. of Mount Royal Station, Baltimore, Md., copper bolt in the end of the N. 
abutment of bridge over Pennsylvania tracks. 

B. <& O. 43. — Baltimore, Md., copper bolt set in S. end of W. abutment of small bridge about 400 
feet W. of milepost 3. 

City. 1240. — Baltimore, Md., copper bolt set in S. bridge seat of E. abutment of Belt Line R. R. 
bridge over Jenkins Lane. 

DESCRIPTIONS OF PERMANENT BENCH MARKS IN BALTIMORE, MD., 1905. 

Tidal 1. — Baltimore, Md., on the N. side of Fort McHenry; a cross cut on the top face of the sea 
wall, at the first angle in the wall, E. of the quartermaster's wharf. Same as Harbor Board's ''B. M. 
Seawall Ft. McHenry." 

Tidal 2. — Baltimore, Md., on the N. side of Fort McHenry, a cross cut within a circle, on the top face 
of the sea wall, in the center of the fourth capstone W. from the quartermaster's wharf. 

Tidar •. — Baltimore, Md., at the SE. comer of the storehbuse, S. of the quartermaster's wharf; the 
highest point of the knob of an old cannon set in the ground with muzzle downward. 

Tidal 4. — Baltimore, Md., at Fort McHenry at the intersection of the roads leading to the fort 
entrance and the quartermaster's wharf; on the comer diagonally opposite the colonel's office; the 
highest point of the knob of an old cannon set in the ground with muzzle downward. 

City 1181. — Baltimore, Md., at the comer of Fort avenue and Towson street, at the Fort Avenue 
entrance to the Church of Our Lady of Good Counsel; the bottom of a square hole in the W. end of the 
top step. 

L. — Baltimore, Md., at the comer of Randall and Covington streets, at the NE. entrance to River- 
side Park; in the top of a large granite gate post on the S. side of the path; the bottom of a square hole 
close to the comer of the post. 

M. — Baltimore, Md., at the comer of Sharp and'Ostend streets, on the N. end of the W. one of the 
two small R. R. culverts; the bottom of a square hole in the top face of the first coping stone (granite) 
W. of the culvert. 

B. & 0. 40. — Baltimore, Md., a copper bolt set in the extreme S. end of the eastem offset to the W. 
retaining wall for the elevated tracks at the approach to Camden Station, about 300 feet from the S. end 
of the Belt Line cut. 

B. & 0. 38. — About J^ of a mile NE. of Mount WiTums, Baltimore Co., Md., on the W. abutment of 
bridge 3A; a copper bolt set vertically in the S. capstone. 

B. & O. 37. — Mount Winans, Baltimore Co., Md., near the NE. end of the station platform. (Note 21 , 
p. 127.) 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN RELAY AND WASHINGTON JUNCTION, MD., 1903. 

[These descriptions were furnished by the Chief Engineer of the Baltimore and Ohio Railroad. Where necessary, the names of 
town, county, and State have been added for the purpose of indexing, and in many cases certain information has been con- 
densed into the form of notes. In accordance with railroad usage, the directions in the descriptions as furnished were given 
according to the general direction of the railroad line. These have been changed to true directions as far as could be deter- 
mined. In other respects the wording of the original descriptions has not been chang^.] 

B. & O. U.— Relay, Md. (See p. 216.) ' 

B. & O. 100. — y^ mile E. of Relay, Baltimore Co., Md., copper bolt set in NW. comer of culvert. 

B. & O. 101. — Vineyard, Baltimore Co., Md., copper bolt set in E. end of S. coping of bridge 10. 

B. & O. 102. — Near Vineyard, Baltimore Co., Md., copper bolt set in E. end of W. offset of S. cop- 
ing of bridge. 

B. & O. 103. — }4 mile NW. of Orange Grove, Baltimore Co., Md., copper bolt set in native rock on N. 
side of tracks, 250 feet NW. of mile post 12, and near a large white poplar tree. 

B. & 0. 104. — Ilchester, Howard Co., Md., copper bolt set between tracks in mud wall of W. abut- 
ment of bridge out of Ilchester timnel. 
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B. & 0. 106. — Grai/j Howard Co.y Md., opposite milepost 14, on old line. (Note 21, p. 127.) 

B. & O. 106. — About 600 feet W. of Ellicott City, Howard Co.y Md., copper bolt set in native rock | 

on S. side of tracks. I 

B. A O. 106 A. — About 400 feet E. of Oella, Howard Co., Md., copper bolt set in center of N. coping 
of arch culvert. 

B. & O. 107.— Ji of a mile W. of Delia, Howard Co., Md., copper bolt set in native rock on W. 
side of tracks, 40 feet S. of telegraph pole 16/10. i 

B. & O. 108. — About 1}^ miles S. of Hollofield, Howard Co.] Md., copper bolt set in SE. comer of | 

W. wing wall of Union dam. 

U. S. G. S.— 21^ miles N. of Ellicott City, Howard Co., Md., and about IJ^ miles S. of Hollofield; 
bronze tablet (marked 187) set in SE. corner of W. wing wall of Union dam. (Note 17, p. 127.) 

B. & O. 109. — Near Hollofield, Howard Co., Md., copper bolt set in E. coping of culvert, 125 feet N. , 

of milepost 18, 6 feet from S. end of coping. 

B. & O. 110. — Hollofield, Howard Co., Md., copper bolt set in N. end of E. coping of culvert near i 

target at tower. 

B. <t 0. 111. — About % mile NW. of Hollofield, Hoioard Co., Md., copper bolt set in large rock, S. 
side of tracks telegraph pole 19/34. 

B. & O. 112. — In Baltimore Co., about 0.2 mile west of Alberton, Howard Co.j Md., copper bolt ! 

set .between tracks, W. abutment of bridge 17. 

B. & O. 113. — Near Alberton, Howard Co., Md., copper bolt set in center of SE. coping of arch 
culvert, at Dorseys Run. 

B. & O. 114. — Near Alberton, Howard Co., Md., % mile W. of Dorseys Run, copper bolt set in 
center of N. coping of arch culvert 21. 

B. <& O. 115. — Near Davis, Howard Co., Md., 1 mile W. of Dorseys Run, copper bolt set in center 
of N. coping of arch culvert 22. 

B. & 0. 116. — Davis, Howard Co., Md., copper bolt set in center of W. coping of arch culvert 23. 

B. & O. 117. — About 500 feet E. of Woodstock, Howard Co., Md., copper bolt set in S. end of small 
culvert, 

B. & O. 118.— Near Woodstock, Howard Co., Md., at milepost 26. (Note 21, p. 127.) 

B. & O. 119. — Near Marriotisville, about 2 miles NW. of Woodstock, Howard Co., Md., copper 
bolt set in retaining wall on E. side of tracks, 20 feet W. of tdegraph pole 26/28. 

B. <& O. 120. — Marriottsville, Howard Co., Md., copper bolt set in N. end of W. mud wall of bridge 25. 

B. & O. 121. — Near Henryton, Carroll Co., Md., 300 feet E. of Henryton tunnel, copper bolt set 
between tracks, bridge seat of W. abutment of bridge 26. 

B. & 0. 122. — Near Gorsuch, Carroll Co., Md., copper bolt set in N. end of small box culvert, 100 
feet W. of milepost 29. 

B. & O. 123. — Gorsuch, Carroll Co., Md., copper bolt set in N. end of W. abutment of culvert 27. 

B. & O. 124. — Near Sykesville, Carroll Co., Md., opposite milepost 31. (Note 21, p. 127.) 

B. & O. 125. — 100 feet W. of station at Sykesville, Carroll Co., Md., copper bolt set in center of 
S. coping of culvert. 

B. & O. 126. — Near Gaither, Carroll Co., Md., copper bolt set between tracks in bridge seat of 
of bridge at W. end of Sykesville tunnel. 

B. & O. 127. — li mile SW. of Gaither, Carroll Co., Md., copper bolt set in N. end of W. abutment 
of bridge 28. 

B. <& O. 128. — Near Hoods Mill, Carroll Co., Md., copper bolt set in S. end of small culvert, 100 
feet W. of milepost 34. 

B. & 0. 129. — At dam at Hoods Mill, Carroll Co., Md., copper bolt set in large rock on S. side of tracks. 

B. & O. 130.— Near Morgan, Carroll Co., Md., opposite milepost 36. (Note 21, p. 127.) 

B. & O. 131. — Near Woodbine, Carroll Co., Md., opposite milepost 37. (Note 21, p. 127.) 

B. & O. 131A.— About 300 feet \V. of Woodbine, Carroll Co., Md., copper bolt set in NE. comer 
small culvert. 

B. & O. 132.— Near Woodbine, Carroll Co., Md., opposite milepost 38. (Note 21, p. 127.) 

B. & O. 133. — Near Watersville, Carroll Co., Md., copper bolt set Tsetween tracks in bridge seat of 
E. abutment of bridge at E. end of Mount Airy cut-off. 
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B. & O. 134. — ^About }4 mile W. of WatersviHe^ Carroll Co.^ Md.^ copper bolt set in N. coping of 
culvert on Mount Airy cut-off. 

B. & O. 135.— About 1 mile W. of Watersville, Carroll Co., Md., copper bolt set in W. end of S. 
coping of culvert at E. end of cut on Mount Airy cut-off. 

B. & O. 136.— Near Watersville, Carroll Co., Md., at E. end of Mount Airy tunnel. (Note 21, p. 127.) 

B. & O, 136 A. — In Frederick Co., near Watersville^ Carroll Co., Md., at \V. end of Mount Airy 
tunnel. (Note 21, p. 127.) 

B. & O. 137. — Near Plane No. 4, Frederick Co., Md., )i mile E. of MoutU Airy Junction, copper 
bolt on E. end of S. coping of culvert, }4 mile W. of Mount Airy tunnel. 

B. & O. 138.— 250 feet E. of Plane No. 4y Frederick Co., Md., copper bolt set in E. end of N. coping 
of arch. 

B. & O. 139. — H mile E. of Bartholows, Frederick Co., Md., copper bolt set in E. end of small culvert 
on S. side of tracks, 500 feet W. of milepost 47. 

B. & 0. 140.— 300 feet W. of Bartholows, Frederick Co., Md., copper bolt set in W. end of N. coping 
of arch road crossing. 

B. A O. 141. — Near Monrovia, Frederick Co., Md., copper bolt set in N. end of small culvert, about 
400 feet W. of crossing of old and new tracks. 

B. & O. 142. — Near Monrovia, Frederick Co., Md., opposite milepost 49. (Note 21, p. 127.) 

B. & O. 143. — ^300 feet W. of Monrovia, Frederick Co., Md., copper bolt set between tracks, E. 
bridge seat. 

B. & O. 144. — Near Monrovia, Frederick Co., Md., copper bolt in N. end of E. bridge seat of bridge, 
40 feet E. of milepost 51. 

B. <& O. 145. — Near Monrovia, Frederick Co., Md., copper bolt set in center of N. coping of arch 
culvert, telegraph pole 51/23. 

B. & O. 146. — Near Ijamsville, Frederick Co., Md., copper bolt N. end of small culvert, 20 feet E. 
of telegraph pole 52/19. 

B. & O. 147. — Near Ijamsville, Frederick Co., Md., opposite milepost 53. (Note 21, p. 127.) 

B. & 0. 148. — About 9i mile W. of Ijamsville, Frederick Co., Md., copper bolt set between tracks, 
E. bridge seat of bridge near milepost 54. 

B. & O. 149. — Near Ijamsville, Frederick Co., Md., copper bolt set between tracks in W. bridge seat 
of new bridge at W. end of Ijamsville tunnel. 

B. & O. 150. — 1 mile E. of Reels Mill, Frederick Co., Md., copper bolt set between tracks in W. 
bridge seat of bridge. 

B. <& O. 151. — Reels Mill, Frederick Co., Md., copper bolt set in foundation stone, SW. comer coal 
chute. 

B. & 0. 152. — Frederick Junction, Frederick Co., Md., copper bolt set in N. end of mud wall of E. 
abutment of Monocacy River bridge. 

B. & 0. 152A. — About 1 mile from Frederick Junction, Frederick Co., Md., copper bolt S. end of W. 
coping of culvert. 

B. A 0. 152B. — About 1% miles from Frederick, Frederick Co., Md., copper bolt set in outcropping 
limestone, E. side of track, seven telegraph poles S. of milepost Frederick 2, at N. end of cut. 

B. & 0. 152C. — About 300 feet S. of station at Frederick, Frederick Co., Md., copper bolt set in native 
rock W. of tracks. 

B. & 0. 153. — About 1 mile W. of Frederick Junction, Frederick, Co., Md., copper bolt set in W. 
end of S. coping of culvert, 50 feet E. of telegraph pole 58/34. 

B. & 0. 153 A. — 13^ miles W. of Frederick Junction, Frederick Co., Md., copper bolt set in W. end 
of N. coping of culvert 36. 

B. & O. 154.— Near Lime Kiln, Frederick Co., Md., opposite milepost 60. (Note 21, p. 127.) 

B. & O. 155.— >^ mile W. of Lim^ Kiln, Frederick Co., Md., opposite milepost 61. (Note 21, p. 127.) 

B. & 0. 156.— 0.3 mile E. of Buckeystoxvn Station, Frederick Co., Md., opposite milepost 62. (Note 
21, p. 127.) 

B. & 0. 156 A. — Buckeystovm Station, Frederick Co., Md., copper bolt set in W. end of N. coping of 
culvert. 

B. & 0. 157.— Near Bvjckeystown, Frederick Co., Md., opposite milepost 63. (Note 21, p. 127.) 
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B. <k 0. 158.— }i mile E. of Adamstovm, Frederick Co,, Md., opposite milepost 64. (Note 21, p. 127.) 

B. & 0. 159. — 500 feet E. of Doubs, Frederick Co., Md., copper bolt set in center of N. coping of 
culvert 363^, about 275 feet W. of milepost 65. 

B. & 0. 160. — Near Doubs, Frederick Co., Md., copper bolt set in W. cap stone of S. coping of arch 
culvert, about 300 feet W. of milepost 66. 

B. & 0. 161. — Near Washington Junction, Frederick Co., Md., opposite milepost 67. (Note 21, p. 127.) 

B. & O. 162.— About % mile E. of Washington Junction, Frederick Co., Md., opposite milepost 68. 
(Note 21, p. 127.) 

B. & 0. 163. — Near Adamstown, Frederick Co., Md., copper bolt set in E. end of N. coping of culvert 
at E. end of first cut from Adamstown, on the Adamstown cut-off, not far from Doubs. 

B. & O. 164. — 2 miles from Doubs, Frederick Co., Md., on the Adamstown cut-off; copper bolt set 
in S. end of W. coping of small culvert, 1 000 feet S. of large arch culvert. 

B. <& O. 165. — About IJ^ miles from Washington Junction, Frederick Co., Md., on the Adamstown 
cut-off; copper bolt set in N. end of W. coping of culvert at N. end of first large cut from Metropolitan 
branch. 

B. & O. 44. — Washington Junction, Frederick Co., Md., vertical rail section set on S. side of tracks, 
about 150 feet E. of old signal tower. 

DESCRIFnONS OF PERMANENT BENCH MARKS BETWEEN FOLEY, PA., AND 8TRUTHBRS, OHIO, 1003. 

[These descriptions were furnished by the Chief Engineer of the Baltimore and Ohio Railroad. Where necessary, the names 
of town, county, and State have been added for the purpose of indexing, and in many cases certain information has been 
condensed into the form of notes. In accordance with railroad usage, the directions in the descriptions as furnished were 
given according to the general direction of the raihoad line. These have been changed to true directions as far as could be 
determined. In other respects the wording of the original descriptions has not been changed.] 

B. & O. m.^Foley, Pa. (See App. 3, Report for 1903, p. 738.) 

B. <& 0. 177. — Glencoe, Somerset Co., Pa., SW. comer of S. end of E. abutment of bridge 23. 

B. & 0. 178. — ^5 naile W. of Glencoe, Somerset Co., Pa., copper bolt set in native rock, S. side of 
tracks, 50 feet W. of telegraph pole 201/35. 

B. & 0. 179. — lyi miles SW. of Glencoe, Somerset Co., Pa., copper bolt set between tracks in mud wall 
of NE. abutment of bridge 25, 50 feet SW. of telegraph pole 202/25. 

B. & O. 180. — Philson, Somerset Co., Pa., opposite W. end of station platform. (Note 28, p. 128.) 

B. & O. 181. — l^ miles NW. of Philson, Somerset Co., Pa., copper bolt set in native rock, S. side 
of tracks, about 40 feet from tracks and about 40 feet W. of watch box. 

B. & 0. 182.-23^ miles NW. of Philson, Som^set Co., Pa., at telegraph pole 206/20. (Note 29, p 128.) 

B. A 0. 182A. - -1 mile SE. of Mance, Somerset Co., Pa., at telegraph pole 206/27. (Note 28, p. 128.) 

B. & O. 183.— V's mile SE. of Mance, Somerset Co., Pa., opposite telegraph pole 207/26. (Note 29, 
p. 128.)' 

B. & 0. 184. — ^li mile W. of Mance, Somerset Co., Pa., near center of first cut W. of Mance Station, 
nearly opposite end of cut on S. side of tracks. (Note 28, p. 128.) 

B. & O. 185. — 2 miles SW. of Mance, Somerset Co., Pa., copper bolt set in rock in place on SE. 
side of tracks, 125 feet NE. of NE. portal of Sand Patch tunnel. 

B. <k 0. 186.— 1 mile NE. of Sand Patch, Somerset Co., Pa., at summit SW. end of Sand Patch tunnel. 
(Note 28, p. 128.) 

B. & O. 187. — Sand Patch, Somerset Co., Pa., rail section set between first and second sidings, about 
150 feet NE. of tower, 50 feet NE. of milepost 211. 

B. & 0. 188.— 375 feet NW. of Keystone, Somerset Co., Pa. (Note 28, p. 128.) 

B. & 0. 189.— 1 mile SE. of Meyersdale, Somerset Co., Pa., 30 feet E. of telegraph pole 213/30. (Note 
28, p. 128.) 

B. & O. 190. — Meyersdale, Somerset Co., Pa., vertical rail section on NE. side of tracks at SE. end 
of platform. 

B. & 0. 191. — J^ mile SE. of Salisbury Junction, Somerset Co., Pa., opposite milepost 216. (Note 
21, p. 127.) 

B. <& O. 192. — % mile NW. of Salisbury Junction, Somerset Co., Pa., copper bolt SW. end of mud 
wall, SE. abutment of bridge 26. 

B. & 0. 193.-2 miles SE. of Garrett, Somerset Co., Pa., opposite milepost 218. (Note 21, p. 127.) 
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B. & 0. 194. — % mile SE. of Garrett, Somerset Co., Pa., copper bolt set in SW. end of mud wall, 
SE. abutment of bridge 28. 

B. & O. 195. — Ji mile SE. of Garrett, Somerset Co., Pa., copper bolt set in SW. end of SE. abutment 
of bridge 29. 

B. & 0. 196.— 3^ mile NW. of Garrett, Somerset Co., Pa., on bridge 30. (Note 30, p. 128.) 

B. & 0. 197.-11^ miles NW. of Garrett, Somerset Co., Pa., on bridge 34. (Note 30, p. 128.) 

B. <ft 0. 198. — McSpadden, Somerset Co., Pa., opposite tower. (Note 21, p. 127.) 

B. & 0. 199. — 5i mile NW. of McSpadden, Somerset Co., Pa., copper bolt set in large bowlder on 
N. side of tracks. 

B. & 0. 200. — 2 miles SE. of Rochwood, Somerset Co., Pa., copper bolt set in SW. end of bridge 
seat of SE. abutment of bridge 32. 

B. & 0. 201.— Ji mile SE. of Rochwood, Somerset Co., Pa., opposite milepost 226. (Note 21, p. 127.) 

B. & 0. 202. — Rochwood, Somerset Co., Pa., copper bolt set in S. end of mud wall, E. abutment of 
bridge 34. 

B. & 0. 203. — lyi miles SW. of Rochwood, Somerset Co., Pa., copper bolt set in SE. end of mud 
wall of NE. abutment of bridge 35. 

B. & 0. 204.— 2Ji miles SW. of Rochwood, Somerset Co., Pa., 125 feet W. of milepost 229. (Note 
28, p. 128.) 

B. & 0. 2091 — 1 mile N. of Cassebnan, Somerset Co., Pa., copper bolt set between tracks in mud 
wall of NE. abutment of bridge 36. 

B. & O. 206. — 500 feet SW. of station at Casselman, Somerset Co., Pa., copper bolt set in SE. corner 
of coping of culvert. 

B. & O. 207. — 1}4 miles SW. of station at Casselrrum, Somerset Co., Pa., copper bolt set in SE. end 
of bridge seat of NE. abutment of bridge 38. ^ 

B. & 0. 208.— Ji mile N. of Marhleton, Somerset Co., Pa., opposite milepost 233. (Note 21, p. 127.) 

B. <k O. 209.-'Marhleton, Somerset Co., Pa, (Note 21, p. 127.) 

B. & O. 210. — Pinherton, Somerset Co., Pa., copper bolt set in NE. pedestal of water tank. 

B. & 0. 211. — I'/s miles SW. of Pinherton, Somerset Co., Pa., copper bolt set in foundation NE. 
portal Shoo Fly tunnel, SE. side of the tracks. 

B. & 0. 212.— Fort Hill, Somerset Co., Pa., shelf on E. end of S. coping of arch. 

B. & 0. 213. — lli miles SW. of Fort Hill, Somerset Co., Pa., copper bolt set in water shelf, E. portal 
of Brook tunnel, S. side of tracks. 

B. & 0. 214.— 2K miles W. of Fort Hill, Somerset Co., Pa., at milepost 238. (Note 29, p. 128.) 

B. & 0. 215.— Vr, mile NE. of station at Ursina, Somerset Co., Pa., at milepost 239. (Note 28, p. 128.) 

B. & O. 216.— IJ^ miles E. of Confluence, Sornerset Co., Pa., at milepost 240. (Note 29, p. 128.) 

B. & 0. 217. — Confluence, Somerset Co., Pa., copper bolt set in S. end of E. abutment of bridge 42. 

B. & O. 218.-1}^ miles NW. of Confluence, Somerset Co., Pa., copper bolt set in SE. end of SW. 
coping of arch culvert 43. 

B. & O. 219.-2^5 miles NW. of Confluence, Somerset Co., Pa., on culvert 44 at tank 8. (Note 33, 
p. 128.) 

B. & 0. 220.— In Somerset Co., 17, miles SE. of Bidwell, FayetU Co., Pa., about 100 feet SE. of 
milepost 247. (Note 28, p. 128.) 

B. & O. 221. — Bidwell, Fayette Co., Pa., copper bolt set in E. end of S. coping of arch culvert 45. 

B. & O. 222.— 1 mile W. of Bidwell, FayetU Co., Pa., at milepost 249. (Note 21, p. 127.) 

B. <k O. 223.— >i mile E. of station at Sipcs, FayetU Co., Pa., near milepost 250. (Note 28, p. 128.) 

B. & 0. 224. — 1^ miles SW. of Sipes, FayetU Co., Pa., copper bolt set in base of signal, J^ mile E. 
of H. K. tower. 

B. & O. 225.— M mile S. of Ohiopyle, FayetU Co., Pa., on small culvert ^ mile NW. of H. K. 
tower. (Note 32, p. 128.) 

B. & O. 226.— H mile NE. of Ohiopyle, FayetU Co,, Pa,, and 200 feet SW. of borrow pit. (Note 
28, p. 128.) 

B. A 0. 227. — 1 mile SE. of Bear Run, FayetU Co., Pa,, copper bolt set in E. end of masonry over 
36-inch pipe culvert, J^ mile N. of tank 9. 

B. & O. 228. — 400 feet NW. of station at Bear Run, FayetU Co., Pa,, copper bolt set in laige rock 
on SW. side of tracks. 
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B. & O. 229.— l>i miles NW. of Bear Run, Fayette Co., Pa., copper bolt set in a small rock, W. 
side of tracks, J^ mile N. of milepoet 267. 

B. & O. 230. — }^ mile S. of Stewarton, Fayette Co., Pa., copper bolt set in rock on W. side of 
tracks, ^/s mile N. of Yough tower and at beginning of first cut N. of same. 

B. & O. 231.-3/^ mile N. of Stewarton, Fayette Co., Pa., 50 feet N. of watch box. (Note 28, p. 128.) 

B. & O. 232.-13^ miles N. of Stewarton, FayetU Co., Pa., 500 feet N. of milepost 260. (Note 28, 
p. 128.) 

B. & O. 233.— IJ^ miles SE. of Indian Creek, FayetU Co., Pa,, 8 telegraph poles NW. of watch box. 
(Note 28, p. 128.) 

B. & 0. 2Z4.— Indian Creek, FayetU Co., Pa., on bridge 46. (Note 33, p. 128.) 

U. S. G. S. — Indian Creek, FayetU Co., Pa., on S. bridge seat, W. abutment of Baltimore and 
Ohio R. R. bridge over Indian Creek. (Note 17, p. 127.) 

B. & 0. 235.— iVr, miles W. of Indian Creek, FayetU Co., Pa., opposite milepost 264. (Note 28, 
p. 128.) 

B. & O. 236.— 2V5mile8 W. of Indian Creek, FayetU Co., Pa., 200 feet W. of milepoet 265. (Note 
28, p. 128.) 

B. & 0. 237. — 37.5 miles W. of Indian Creek, FayetU Co., Pa., copper bolt set in small loose sand- 
stone bowlder, N. side of tracks, opposite milepost 266. 

B. & O. 238.— 4 Vs miles W. of Indian Creek, FayetU Co., Pa., 1 telegraph pole SE. Qf milepoet 267. 
(Note 28, p. 128.) 

B. & O. 239. — Near SoiUh ConrullsvilU; FayetU Co., Pa., copper bolt set in S. end of E. abutment 
of new F. M. & P. R. R. bridge, S. of Connellsville yards. 

B. & 0. 240.— Connellsville, FayetU Co., Pa., 0.2 mile N. of roundhouse, on bridge 49. (Note 33, 
p. 128.) 

B. &.O. 240Ai—Connellsville, FayetU Co., Pa., United States Geological Survey B. M. marked 
885; bolt set in S. end of pier of highway bridge between R. R. tracks. 

B. & 0. 241.— 0.3 mile NW. of Connellsville, FayetU Co., Pa., copper bolt set in NE. end of NW. 
end of bridge 51. 

B. & 0. 242.— 1 mile NW. of Connellsville, FayetU Co., Pa., copper bolt set in the NE. end of 
cement pier to overhead main bridge, on NW. side of tracks. 

B. & O. 243.-1^ mile SE. of Broad Ford Junction, FayetU Co., Pa., at the watch box. (Note 21, 
p. 127.) 

B. <fe O. 244. — Broad Ford, FayetU Co., Pa., copper bolt set in E. comer stone of S. abutment of 
overhead Pittsburg and Lake Erie R. R. bridge. 

B. & 0. 245.— 134 niiles W. of Broad Ford, FayetU Co., Pa., opposite milepost 274. (Note 21, p. 127.) 

B. & 0. 246.— 2}i miles W. of Broad Ford, FayetU Co., Pa., opposite milepost 275. (Note 21, p. 127.) 

B. & O. 246A.— J^ mile SE. of Dawson, FayetU Co., Pa., copper bolt set in SW. end of bridge 
seat, SE. abutment of bridge 53. 

B. & O. 247. — }/i mile NW. of Dawson, FayetU Co., Pa., copper bolt set in center of SW. coping 
of arch. 

B. & O. 248. — About 2 miles NW. of Dawson, FayetU Co., Pa., copper bolt set in S. end of bridge 
seat of W. abutment of bridge 54. 

B. & O. 249.-2)^ miles NW. of Dawson, FayetU Co., Pa., at milepost 278. (Note 21, p. 127.) 

B. & 0. 250.— Vft niile E. of station at Lavenia, FayetU Co., Pa., opposite milepost 279. (Note 21, 
p. 127.) 

B. & O. 251. — 100 feet SE. of station at Lavenia, FayetU Co., Pa., copper bolt set in large rock on 
the SW. side of the tracks. 

B. & 0. 253.-1 mile SE. of Layton, FayetU Co., Pa., point on large rock on NW. side of the tracks 
at stone and sand works, 2 telegraph poles SW. of milepost 282. 

B. & O. 254.— Layton, FayetU Co., Pa., at milepost 283. (Note 21, p. 127.) 

B. & 0. 255.-1 mile NW. station at Layton, FayetU Co., Pa., copper bolt set in SE. pedestal of 
water tank. 

B. & O. 256.-2 miles NW. of Layton, FayetU Co., Pa., opposite milepost 285. (Note 21, p. 127.) 

B. & 0. 257.— 34 ndle SW. of Banning, FayetU Co., Pa., opposite milepost 286. (Note 21, p. 127.) 
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B. & 0. 258. — ]/i mile S. of Jacobs Creek, Westmoreland Co.^Pa.y copper bolt set in W. end of mud 
wall of S. abutment of bridge 55. 

B. & 0. 259.— About 1 000 feet S. of Eureka, Westmoreland Co., Pa., opposite milepost 288. (Note 
21, p. 127.) 

B. & 0. 260. — Smiihton, Westmoreland Co., Pa., copper bolt set in S. end of bridge seat of E. abut- 
ment of highway bridge. 

B. & O. 261.— J^ mile SE. of Port Royal, Westmoreland Co., Pa., at milepost 290. (Note 21, p. 127.) 

B. & 0. 262.— 0.2 mile N. of Port Royal, Westmoreland Co., Pa., opposite milepost 291. (Note 21, 
p. 127.) 

B. & O. 263:— 0.3 mile SW. of Reduction, Westmoreland Co., Pa., opposite milepost 292. (Note 
21, p. 127.) 

B. & O. 264.— Ji mile NE. of Reduction, Westmoreland Co., Pa., opposite milepost 293. (Note 
21, p. 127.) 

B. & 0. 264A. — Griffin, Westmoreland Co., Pa., copper bolt set in S. end of E. coping of arch culvert, 
1 000 feet N. of tank 14. 

B. <k O. 265.— Ji mile SE. of West Newton, Westmoreland Co., Pa., opposite milepost 294. (Note 
21, p. 127.) 

B. & O. 266. — ^250 feet N. of station at West Newton, Westmoreland Co., Pa., opposite milepost 295. 
(Note 21, p. 127.) 

B. A 0. 266 A. — Near West Newton, Westmoreland Co., Pa., copper bolt set in E. side of lower circle 
of masonry of turntable. 

B. & O. 267.-1 mile N. of West Newton, Westmoreland Co., Pa., opposite milepost 296. (Note 21, 
p. 127.) 

B. & O. 268. — 0.1 mile E. of Gratztown, Westmoreland Co., Pa., copper bolt set in S. end of bridge 
seat of E. abutment of twin bridges at milepost 297. 

B. & 0. 269.— 1 mile W. of Gratztown, Westmoreland Co., Pa., at milepost 298. (Note 21, p. 127.) 

B. & 0. 270. — Sv^, Westmoreland Co., Pa., copper bolt set in SW. end of bridge seat of NW. 
abutment of bridge 57. 

B. & 0. 271.-3^ mile SW. of ScoU Haven, Westmmeland Co., Pa., opposite milepost 300. (Note 
21, p. 127.) 

B. & 0. 273.— Fwta, Westrruyreland Co., Pa., opposite milepost 302. (Note 21, p. 127.) 

B. & O. 274.— 300 feet NE. of Shaner, Westmoreland Co., Pa., opposite milepost 303. (Note 21, 
p. 127.) 

B. & O. 275. — Guffey, Westmoreland Co., Pa., copper bolt set in W. end of bridge seat of N. abut- 
ment of bridge 58. 

B. & O. 276.— ?i mile E. of Coulter, Allegheny Co., Pa., opposite milepost 305. (Note 21, p. 127.) 

B. & O. 277.— 3i mile N. of Coulter, Allegheny Co., Pa., opposite milepost 306. (Note 21, p. 127.) 

B. & O. 278.— Iji miles NE. of Coulter, AlleghenyCo., Pa., opposite mile post 307. (Note 21, p. 127.) 

B. & O. 279.— 2Ji miles N. of Coulter, Allegheny Co., Pa., opposite section post 29/30. (Note 21, 
p. 127.) 

B. & 0. 280.— IM miles E. of Versailles, Allegheny Co., Pa., opposite milepost 309. (Note 21, 
p. 127.) 

B. & O. 280A. — }4 ™ile SE. of Versailles, Allegheny Co., Pa., copper bolt set in E. end of bridge 
seat of pier S. of tracks of the overhead highway bridge. 

B. & 0. 281. — Versailles, Allegheny Co., Pa., copper bolt set in lower circle of masonry of turntable, 
opposite E. approach. 

B. & O. 282.-1^ mile SE. of Christy Park, Allegheny Co., Pa., opposite milepost 311. (Note 21, 
p. 127.) 

B. & 0. 283. — iVs miles S. of McKeesport, Allegheny Co., Pa., opposite milepost 312. (Note 21, 
p. 127.) 

B. & O. 284.— V5 mile S. of McKeesport, Allegheny Co., Pa., opposite milepost 313. (Note 21, p. 127.) 

B. & O. 285. — J4 mile E. of McKeesport, Allegheny Co., Pa., copper bolt set in N. pedestal of the 
overhead street-car bridge, 200 feet E. of milepost 314. 

B. & O. 2S6.—Demmler, Allegheny Co., Pa., opposite milepost 315. (Note 21, p. 127.) 
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B. & 0. 287. — \\i miles S£. of Bessemer, Allegheny Co., Pa., at milepost 316, between main tncks. 
(Note 21, p. 127.) 

B. & 0. 287A.— V.^ mile SE. of Bessemer, Allegheny Co,, Pa., on bridge 63. (Note 30, p. 128.) 

B. & O. 288.— 100 feet SE. of Bessemer, Allegheny Co., Pa., copper bolt set in W. pedestal of bent 
N. of tracks of Union R. R. overhead crosding. 

B. & O. 289.— M mile SE. of Braddock, Allegheny Co., Pa., opposite milepost 318. (Note 21, p. 127.) 

B. & 0. 290.— 100 feet N\V. of Rankin, Allegheny Co., Pa.; copper bolt set in north peidestal of 
bent for overhead bridge, 50 feet SW. of tracks. 

B. & O. 291.— 0.9 mile N W. of Rankin, Allegheny Co., Pa., opposite milepost 320. (Note 21, p. 127.) 

B. & 0. 292.-3^ mile NE. of Highland, Allegheny Co. Pa., opposite milepost 321. (Note 21, p. 127.) 

B. & O. 292A.— 'Highland, Allegheny Co., Pa.; copper bolt set in NW. end of SW. pier of bridge 66. 

B. & O. 293. — Wheeling Junction, Allegheny Co., Pa.; copper bolt set in the lower step of E. end 
of concrete abutment of overhead bridge. 

B. & O. 294. — 0.3 mile N. of Glenwood, Allegheny Co., Pa.; copper bolt set in N. pedestal of bent 
of overhead bridge. 

B. & O. 295. — Marion Junction, Allegheny Co., Pa.; copper bolt set between main tracks in SE. 
wall of small culvert. 

B. & 0. 296. — Laughlin Junction, Allegheny Co., Pa.; copper bolt set in bridge seat of NW. abut- 
ment of bridge 67, just NE. of the tracks to Pittsburg. 

B. & O. 297. — Pittshwrg, Allegheny Co., Pa.; copper bolt set in SE. comer of bridge over Maurice 
street, 1 000 feet W. of milepost 326. 

B. & O. 298. — PiUshurg, Allegheny Co., Pa., on pier of bridge directly under Brady Street river 
bridge. (Note 30, p. 128.) 

B. & O. 299. — Pittsburg, Allegheny Co., Pa.; copper bolt set in bridge seat W. abutment of railroad 
bridge over Second avenue. 

B. & 0. ^XiO.— Pittshwrg, Allegheny Co., Pa.; copper bolt set in SW. end of the retaining wall, 
NW. side of the tracks at SW. end of train shed. 

B. & 0. 301.-0.3 mile N. of Laughlin Junction, Allegheny Co. Pa., on viaduct bridge. (Note 
31, p. 128.) 

B. & 0. 302. — ^1 mile N. of Laughlin Junction, Allegheny Co., Pa., opposite milepost Laughlin 
Junction 1. (Note 21, p. 127.) 

B. &. O. 303. — \% miles N. of Laughlin Junction, Allegheny Co., Pa., copper bolt E. of tracks, set 
in foundation of portal of Pittsburg Junction tunnel. 

B. & 0. 304. — 2}/i miles N. of Laughlin Junction, Allegheny Co., Pa., copper bolt E. of tracks, set in 
foundation at end of Pittsburg Junction tunnel. 

B. & O. 306. — 2% miles N. of Laughlin Junction, Allegheny Co., Pa., copper bolt set in S. end of W. 
abutment of Pennsylvania R. R. overhead bridge. 

818 Pittsburg.- ^CTivenu^, Allegheny Co., Pa. (See App. 9, Report for 1899, p. 868.) 

B. & O. 306. — Pittsburg, Allegheny Co., Pa., about J^ mile from Allegheny River; copper bolt set 
in W. pedestal of first bent N. of pier N. of tracks of overhead highway bridge 33. 

P. R. R. — Lawrenceville, Allegheny Co., Pa., shelf W. end of S. abutment of Third Street bridge. 

B. & O. 306 A. — Pittsburg, Allegheny Co., Pa., copper bolt set in S. end of E. shore pier of Allegheny 
River bridge. 

B. & O. 307.— Near Pittsburg, Allegheny Co., Pa., copper bolt set in NE. end of mud wall of SE. 
abutment of backwater bridge, Herrs Island. 

B. & O. ZO^K.— Allegheny, Allegheny Co., Pa., 1 Vs miles NE. of the P. & W. R. R. station; copper 
bolt set in SW. coping of NW. abutment of Thirtieth Street river bridge. 

B. & 0. ^9>^.— Allegheny, Allegheny Co., Pa., \i mile E. of the P. & W. R. R. station; copper bolt 
set in W. end of coping to retaining wall, Sixteenth Street river bridge. 

B. & O. Zm^.— Allegheny, Allegheny Co., Pa., 600 feet W. of the P. & W. R. R. station; copper bolt 
set in NW. end of pier between railroad tracks of Eighth Street river bridge. 

B. & 0. ZOSD.— Allegheny, Allegheny Co., Pa., % mile NW. of the P. & W. R. R. station; copper 
bolt set in E. end of N. abutment of Point bridge. 

B. & 0. 310.— Ji mile SW. of Sharpsburg, Allegheny Co., Pa., Pennsylvania R. R. B. M. 5, West Penn 
R. R.; copper bolt set in N. end of W. abutment Pennsylvania R. R. bridge over Pine Creek. 
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B. & 0. 310A. — 0.3 mile W. of Sharpsburg^ Allegheny Co., Pa., copper bolt set between tracks in 

bridge seat of E. abutment of bridge. 

B. & 0. 311. — Sharpsburg, Allegheny Co., Pa., copper bolt set between tracks in bridge seat of E. 

abutment of bridge 316. 

B. & O. 311A.— fl mile NW. of Sharpsburg, Allegheny Co., Pa., on bridge 318. (Note 31, p. 128.) 
B. & O. 312.— 1 mile NW. of Sharpsburg, Allegheny Co., Pa., 30 feet N. of N. portal of Etna tunnel. 

(Note 28, p. 128.) 

B. & O. SlS.—WittTner, Allegheny Co., Pa., 400 feet N. of milepost 7. (Note 21, p. 127.) 

B. & O. ^U.—Glenshaw, Allegheny Co., Pa., on bridge 319. (Note 31, p. 128.) 

B. & O. 314 A. — Mount Royal, Allegheny Co., Pa., copper bolt set in W. end of bridge seat of N. 

abutment of bridge. 

B. & 0. 315.— 400 feet N. of Elfinwild, Allegheny, Co., Pa. (Note 30, p. 128.) 
B. & 0. 316. — Allison Park, Allegheny Co., Pa., copper bolt set in W. end of bridge seat of N. abut- 
ment of the highway bridge opposite station. 

B. & O. 316A.— J^ mile N. of Allison Park, Allegheny Co., Pa., on bridge 323. (Note 31, p. 128.) 
B. & O. 317.— IJ^ miles N. W. of Allison Park, Allegheny Co., Pa.; on bridge at telegraph pole 11/30. 

copper bolt set in left end of bridge seat of abutment farther from Allison Park. 

B. & O. 318 — }4 mile N. of Bryant, Allegheny Co., Pa., copper bolt set between tracks in bridge seat 

of N. abutment of bridge at telegraph pole 12/36. 

B. & 0. 318A.— 3^ mile N. of Bryant, Allegheny Co., Pa., on -bridge 327. (Note 31, p. 128.) 

B. & O. Sl9.~-Wildwood, Allegheny Co., Pa. (Note 30, p. 128.) 

B. & 0. 319A.— J^ mile N. of WiUwood, Allegheny Co., Pa. (Note 30, p. 128.) 

B. A 0. 320.— About 1 mile N. of Wildwood, Allegheny Co., Pa., at telegraph pole 14/33. (Note 

31, p. 128.) 

B. A 0. 321.-2 miles N. of Wildwood, Allegheny Co., Pa., 100 feet N. of milepost 16. (Note 33, 

p. 128.) 

B. & 0. 322. — About }4 mile N. of Gibsonia, Allegheny Co., Pa., opposite telegraph pole 17/00 

(Note 21, p. 127.) 

U. S. G. S.— Just E. of Gibsonia, Allegheny Co., Pa., tablet set in N. end of E. abutment of small 

bridge. (Note 17, p. 127.) 

B. & O. 323. — a mile S. of Bakerstoum station, Allegheny Co., Pa., at telegraph pole 18/00. (Note 

21, p. 127.) 

B. & O. 324.— 1 mile NW. of Bakerstoum station, Allegheny Co., Pa., at telegraph pole 18/35, 800 feet 

NW. of NW. portal of Bakerstown tunnel, (Note 21, p. 127.) 

B. & O. 325.-1^ mile NW. of Valencia, Butler Co., Pa., at telegraph pole 20/00. (Note 21, p. 127.) 
B. & 0. 326.— }4 mile S. of Downieville, Butler Co., Pa., opposite telegraph pole 21/00. (Note 21, 

p. 127.) 

B. & 0. 326 A. — 14 niile N. of Downieville, Butler Co., Pa., on small bridge near tel^raph pole 

21/16. (Note 32, p. 128.) 

B. & O. 327.— 800 feet SE. of Mars, Butler Co., Pa., at telegraph pole 22/6. (Note 33, p. 128.) 
B. & 0. 328. — % mile NW. of Mars, Butler Co., Pa., copper bolt set in NW. wing wall of box culvert 

at telegraph pole 23/5, at county road crossing. 

B. & O. 329.— 13^ miles W. of Mars, Butler Co., Pa., opposite tel^^raph pole 24/00. (Note 21, p. 127.) 
B. & O. 330. — yi mile SE. of Callery Junction, Butler Co., Pa., opposite telegraph pole 25/00. (Note 

21, p. 127.) 

B. & O. 330A.— 700 feet SE. of Callery Junction, Butler Co., Pa. (Note 31, p. 128.) 

B. & O. 331. — J2 niile NW. of Callery Junction, Butler Co., Pa., copper bolt set in SW. end of bridge 

»eat SE. abutment of bridge 45. 

B. & 0. 332. — About 1 mile SE. of Evans City, Butler Co., Pa., copper bolt set between tracks in 

mud wall of SE. abutment of bridge 346. 

B. & O. 333. — Evans City, Butler Co., Pa., copper bolt set in E. end of abutment of county road bridge. 
B. & 0. 334.—}^ mile NW. of Evans City, Butler Co., Pa., at milepost 29. (Note 21, p. 127.) 
B. & O. 335.— IH miles NW. of Evans City, Butler Co., Pa., opposite milepost 30. (Note 21, p. 127.) 
B. & O. 335 A. — 2 miles NW. of Evans City, Butler Co., Pa., copper bolt set between tracks in bridge 

seat of NW. abutment of bridge at telegraph pole 30/9. 
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B. & 0. 336. — yi mile SE. of Harmony Junction^ Butler Co., Pa., opposite milepost 31. (Note 21, 

p. 127.) 

B. & 0. 337.--?< mile E. of Jlarmonyy Butler Co., Pa., opposite milepoet 32. (Note 21, p. 127.) 
B. & 0. 338. — ^W. of Harmony, Butler Co,, Pa., copper bolt set in first course of maaomy at W. end 

of N. retaining wall. 

B. & O. 339.~-K mile E. of Zelienople, Butler Co., Pa., at milepost 34. (Note 21, p. 127.) 

B. & 0. 340.—% mile SW. of Zelienople, Sutler Co., Pa., on small bridge at telegraph pole 34/26. 

(Note 32, p. 128.) 

B. & 0. 341.— 100 feet W. of Old Furnace, Beaver Co., Pa., at milepost 36. (Note 21, p. 127.) 

B. & 0. 341A. — }i mile NW. of Old Furnace, Beaver Co., Pa., on undergrade crossing bridge. (Note 

32, p. 128.) 

B. & 0. 342. — 1 mile E. of Fomhell, Beaver Co., Pa., copper bolt set in N. end of stone culvert at 

telegraph pole 36/33. 

B. & 0. S43.—Fombell, Beaver Co., Pa., on bridge 358. (Note 32, p. 128.) 

B. & O. Mi.-^oehring, Beaver Co., Pa., at milepost 39. (Note 21, p. 127.) 

B. & 0. 345.— C«Zia, Beaver Co., Pa., on bridge 360, telegraph pole 39/34. (Note 31, p. 128.) 

B. &. 0. 346.— J^ mile W. of Hazen, Beaver Co., Pa., at milepost 41. (Note 21, p. 127.) 

B. & O. 347.— H mile SE. of McKimme, Beaver Co., Pa., at milepoet 42. (Note 21, p. 127.) 

B. & 0. 348.— J^ mUe NW. of McKimme, Beaver Co., Pa., at milepost 43. (Note 21, p. 127.) 

B. A O. 348A.— iVbrfA Sevnckley, Beaver Co., Pa., on bridge 362. (Note 30, p. 128.) 

B. & 0. 349. — ^About Ji mile SE. of Ellwood City, Lav/rence Co., Pa., copper bolt set between tracks 

in bridge seat of N. abutment of bridge at S. portal of Ellwood timnel. 

R & 0. 349 A. — ii mile E. of Ellwood City, Lawrence Co., Pa., under overhead highway bridge. 

(Note 21, p. 127.) 

B. & O. 350. — J4 mile W. of Ellv)ood City, Lawrence Co., Pa., copper bolt set in S. end of mud wall 

of W. abutment of high bridge. 

B. & 0. 351. — Vs niile N. of Rock Point, Lawrence Co., Pa., copper bolt set in rock NE. of track SE. 

of cut. 

B. & 0. 352. — 1 mile N. of Rock Point, Lawrence Co., Pa., copper bolt set between tracks, mud 

wall of N. abutment of bridge 365. 

B. <& 0. 353. — 100 feet SE. of station at Chewton, Lawrence Co., Pa., copper bolt set in NW. end of 

NE. coping of culvert. 

B. & O. 354.— IJ^ miles NW. of Chewton, Lawrence Co., Pa., at the old limekiln. (Note 21, p. 127.) 
B. & 0. 355. — About 2 miles NW. of Chewton, Laurence Co., Pa., undergrade crossing bridge 366. 

(Note 33, p. 128.) 

B. & 0. 356. — West Pittsburg, Lawrence Co., Pa., copper bolt in S. end of bridge seat, E. abutment 

of highway bridge over the Pittsburg and Lake Erie R. R. 

B. & 0. 357. — % mile N. of West Pittsburg, Lawrence Co., Pa., on undergrade highway crossing 

bridge 369. (Note 31, p. 128.) 

B. & 0. 359. — ^About J^ mile NW. of New Cattle Junction, Lawrence Co., Pa., on Pittsburg and 

Lake Erie R. R. bridge over Shenango River. (Note 32, p. 128.) 

B. & O. 359A. — J^ mile NW. of New Castle Junction, Lawrence Co., Pa., copper bolt set in concrete 

foundation of Pittsburg and Lake Erie R. R. signal bridge, in more easterly of two northern pedestals 

for first bridge E. of Mahoningtown. 

U. S. G. S. — Mahoningtown, Lawrence Co., Pa., chiseled square in wing wall S. abutment of high- 
way bridge over Mahoning River near the P. Y. & A. R. R. tracks. 

B. & 0. 360.— About J^ mile NW. of Mahoningtown, Lawrence Co., Pa., on first bridge signal W. of 

Mahoningtown. (Note 37, p. 128.) 

B. & 0. 361. — IJ^ miles NW. of Mahoningtown, Lawrence Co., Pa., on second signal NW. of Mahon- 
ingtown. (Note 37, p. 128.) 

B. & 0. 362. — About 2 miles NW. of Mahoningtown, Lawrence Co., Pa., NW. of Pittsburg and Lake 

Erie R. R. through line station 2720, third signal NW. of Mahoningtown. (Note 37, p. 128.) 

B. & 0. 363.— 25i miles NW. of Mahoningtown, Lawrence Co., Pa., W. of Pittsburg and Lake Erie 

R. R. through line station 2760, foiuth signal W. of Mahoningtown. (Note 37, p. 128.) 

B. & 0. 334. — SVs miles NW. of Mahoningtown, Lawrence Co., Pa., NW. of through line station 

2800, fifth signal NW. of Mahoningtown. (Note 37, p. 128.) 
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B. & O. 365.—)^ mile E. of Edenhurg, Lawrence Co., Pa,, W. of through Ime etation 2840. (Note 
37, p. 128.) 

B. & 0. 366.— J^ mile W. of Edenhwrg, LawrenceCo.j Pa., at through line station 2880. (Note 37, 
p. 128.) 

B. & 0. 367. — 1}4 miles W. of Edenhurg, Lawrence Co., Pa., near through line station 2920. (Note 
37, p. 128.) 

B. & 0. 368. — About 2 miles W. of Edenhurg, Lawrence Co., Pa., near through line station 2960. 
(Note 37, p. 128.) 

B. & 0. 369. — About 3 miles W. of Edenhurg, Lawrence Co., Pa., near through line station 3000. 
(Note 37, p. 128.) 

B. & O. 370.— About 3J^ miles W. of Edenhurg, Lawrence Co., Pa., about 2 miles E. of Lowellville, 
Mahoning Co., Ohio, near through line station 3040. (Note 37, p. 128.) 

B. & 0. 371. — About 4J^ miles W. of Edenhurg, Lawrence Co., Pa., and about 1 mile E. of Lowellville$ 
Mahoning Co., Ohio, near through line station 3080. (Note 37, p. 128.) 

B. & 0. 372.-500 feet E. of station at Lowellmlle, Mahoning Co., Ohio, at telegraph pole 67/30. 
(Note 21, p. 127.) 

B. & 0. 373.— 1 mile NW. of Lowellville, Mahoning Co., Ohio, 600 feet S£. of Pittsburg and Lake 
Erie R. R. water tanks, 100 feet SE. of Baltimore, and Ohio culvert. (Note 21, p. 127.) 

B. & 0. 374.-1 mile SE. of Struihers, Mahoning Co., Ohio^ at telegraph pole 69/36. (Note 21, 
p. 127.) 

B. & 0. 375.—}^ mile SE. of Struthera, Mahoning Co., Ohio, copper bolt set in S. end of £. abutment 
of bridge 20. 

B. & 0. Z7e.-^truthera, Mahoning Co., Ohio. (See p. 229.) 

DESCRIPTIONS OF PBRMAKENT BENCH MARKS BETWEEN ELLWOOD CITT AND MONACA, PA., 1006. 

B. & O. 349.— About fi mile E. of Ellwood City, Lawrence Co., Pa. (See p. 226.) 

B. & 0. 349A.— ^/Z«?oorf City, Lawrence Co., Pa. (See p. 226.) 

B. & 0. 350.— iV«ar Ellwood City, Laurence Co., Pa. (See p. 226.) 

Aj. — About J^ mile N. of Weat Ellwood Junction, Beaver Co., Pa., on the spur line of the Pittsburg 
and Lake Erie R. R. running to Ellwood City; on the W. abutment to the bridge over the Beaver River; 
in the S. end of the back wall. (Note 13, p. 127.) 

Br. 40. — Summit, Beaver Co., Pa., on the Pennsylvania R. R. right of way; the extreme NE. comer 
of the back wall to the E. abutment of bridge 40; the bridge number is anchored to the stone. 

Br. 39 (1906). — About }4 n^ile W. of Ilomewood, Beaver Co., Pa., on the Pennsylvania R. R. right 
of way; the top of the NE. corner of the E. concrete bridge seat of bridge 39. Not marked. 

Br. 38 (1906). — Hom^wood, Beaver Co., Pa., on the Pennsylvania R. R. right of way; the NE. 
corner of the E. stone of the N. coping of bridge 38. Not marked. 

Br. 34. — May field, Beaver Co., Pa., on the Pennsylvania R. R. right of way; on the N. end of the 
E. bridge seat for bridge 34; an outlined square. 

Geneva Depot (1906). — Geneva, Beaver Co., Pa., on the N. side of the Pennsylvania R. R. tracks; 
on the SE. corner of the most eastern doorsill of the depot. (Note 13, p. 127.) 

Beaver Falls Depot (1908). — Beaver Falls, Beaver Co., Pa., at the Pennsylvania R. R. depot; on 
the NE. comer of the doorsill of the main entrance to the waiting room. (Note 13, p. 127.) 

Br. 29. — Kenwood, Beaver Co., Pa., about 1 mile E. of the Beaver Falls depot, on the NE. comer 
of the E. back wall to bridge 29; an outlined square marked ''B M.'' 

New Brighton Depot. — New Brighton, Beaver Co., Pa., on the SE. comfer of the water table of the 
Pennsylvania R. R. depot; a seat cut in the beveled surface. 

Br. 27 J^. — About % mile E. of Neio Brighton, Beaver Co., Pa., on the Pennsylvania R. R. right 
of way; at the N. end of the £. back wall of bridge 27>g, over a public highway; an outlined square 
marked **B M." 

Br. 26. — About 1.8 miles E. of the depot at New Brighton, Beaver Co., Pa., on the NW. comer of 
the E. bridge seat for bridge 26; an outlined square marked ''B M." 

25A. — Monaco, Beaver Co., Pa., on the top step of the SW. wing wall of the Pittsburg and Lake 
Erie R. R. bridge over the Ohio River; a seat cut in the S. face of the stone, about 3 inches below the 
top surface, and marked *' U. S. B. M." (The bridge is assumed to be N. and S.) 

250.— Jfonaca, Beaver Co., Pa. (See App. 3, Report for 1903, p. 763.) Not found, 1906. 
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DESCBIPnONS OF PERMANENT BENCH MARKS BETWEEN ALLIANCE AND STRUTHERS, OHIO, 1906. 

Br. 66. — About lj'2 ™il®3 E. of Alliance, Starh Co., Ohio, on the Penneylvania R. R. right of way; on 
the E. abutment of bridge 66; a square cut on the NW. corner. 

Q,. — Alliance, Stark Co., Ohio, on West Main street, at the SE. comer of the Knights of Pythias Hall; 
in the S. face of the base stone and J^ meter above the cement walk. (Note 1, p. 126.) 

City. — Alliance, Stark Co., Ohio, on the NE. comer of Freedom and Main streets, at the SW. comer 
of the Lewis Block; an iron bolt, anchored to the foundation and extending slightly above the level of 
the cement walk, about 5 centimeters from the N. wall. 

Rg. — Alliance, Stark Co., Ohio, at the SE. corner of Freedom and Court streets; in the front face of 
the city hall, about >^ meter from the S. side, on the horizontal surface of the water table. (Note 
15, p. 127.) 

Lunch room. — Alliance, Stark Co., Ohio, on the N. side of the Pennsylvania R. R. depot; on the NW. 
corner of the iron sill to the lunch-room door. (Note 13, p. 127.) 

Br. 65 (1906). — 1.5 miles E. of Alliance, Stark Co., Ohio, on the Pennsylvania R. R. right of way; on 
the NW. comer of the E. abutment to bridge 65. (Note 15, p. 127.) 

Br. 64 (1906). — 1.7 miles E. of Alliance, Stark Co., Ohio, on the Pennsylvania R. R. right of way; on 
the NE. corner of the E. back wall of bridge 64. (Note 13, p. 127.) 

West Culvert. — About J^ mile W. of Sebring, Mahoning Co., Ohio, on Pennsylvania R. R. right of 
way; on the N W. corner of the E. abutment of an open culvert; a large square in outline, marked " B . M.'* 

East Culvert. — About 0.5 mile W. of Sebring, Mahoning Co., Ohio, on the Pennsylvania R. R. right 
of way; in the NW. corner of the E. abutment of a box culvert; marked "B. M." (Note 13, p. 127.) 

S5. — 1 mile S. of Snodes, Mahoning Co., Ohio, on the Pennsylvania R. R. right of way, at milepoet 
22; in the middle of the E. coping of the concrete culvert. (Note 15, p. 127.) 

Tj. — About 2J^ miles S. of Berlin Center, Mahoning Co., Ohio, on the Pennsylvania R. R. right of 
way, five telegraph poles N. of milepoet 20; in the middle of the W. end of the N. concrete abutment 
to bridge 26. Character of mark not given by observer. 

Ub. — About 2 miles S. of Berlin Center, Mahoning Co., Ohio, 17 telegraph poles S. of milepoet 24; 
at the SW. comer of the Westem Reserve Line crossing, 15 meters W. of the track. (Note 2, p. 126.) 

Vg. — 70 meters N. of the Pennsylvania R. R. depot, at Berlin Center, Mahoning Co., Ohio, and 15 
meters E. of the tracks; on the base of the SW. support of the R. R. water tank. (Note 16, p. 127.) 

Wfl. — Ellsworth, Mahoning Co., Ohio, about 90 meters S. of the Pennsylvania R. R. depot; in the 
NW. comer of the large stone step of the public-school building. (Note 5, p. 127.) 

Xft. — Rosemont, Mahoning Co., Ohio, at the SE. corner of the Pennsylvania R. R. depot; on the 
curbing of the platform, 5 centimeters from the building. (Note 13, p. 127.) 

Yg. — Rosemont, Mahoning Co., Ohio, 100 meters W. of the Pennsylvania R. R. depot, on the public 
highway; in the middle of the N. coping of the stone culvert. (Note 5, p. 127.) 

Z^. — Rosemont, Mahoning Co., Ohio, about 0.3 mile W. of the depot, at the public-road crossing; 
in the NW. comer of the public-school grounds. (Note 2, p. 126.) 

A7. — North Jackson, Mahoning Co., Ohio, about }4 mile E. of the Pennsylvania R. R. depot; in 
the SW. comer of the E. abutment of the highway bridge. (Note 1, p. 126.) 

B7. — ^At North Jackson, Mahoning Co., Ohio, 45 meters SE. of the depot; at a comer of the fence, 
40 meters E. of the R. R. crossing. (Note 2, p. 126.) 

C7. — 1.4 miles N. of North Jackson, Mahoning Co., Ohio, on the Pennsylvania R. R. right of way, 
one telegraph pole from milepost 7; in the middle of the E. coping of the concrete arch bridge 10. 
(Note 14, p. 127.) 

D7. — Lordstown, Trumbull Co., Ohio, at the NW. comer of the road crossing, four telegraph poles 
N. of milepost 5; in the comer of the fence, and on the land belonging to Ada Hom. (Note 2, p. 126.) 

E7. — About 0.8 mile N. of Lordstown, Trumbull Co., Ohio, on the Pennsylvania R. R. right of way, 
at milepost 4; on the W. end of the N. abutment to bridge 6. (Note 13, p. 127.) 

F7. — Near Boernia Crossing, 2 miles SW. of Niles, Trumbull Co., Ohio, on the Baltimore and Ohio 
R. R. right of way, 100 meters E. of the Pennsylvania R. R.; on the lower step of the undergrade crossing 
bridge 423. (Note 1, p. 126.) 

G7. — About lyi miles SE. of Niles, Trumbull Co., Ohio, and 2.8 miles E. of Boenna Crossing, at 
the SE. corner of the road crossino;, 15 meters from the Baltimore and Ohio R. R. tracks; in the comer 
of the fence, on land owned by John Dove. (Note 2, p. 126.) 
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H7.— About 0.5 mile W. of Girard, Trumbull Co., Ohio, on the Baltimore and Ohio R. R. right of 
way; on the culvert at telegraph pole 81/28}^; in the middle of the S. coping. (Note 13, p. 127, marked 
U. S. B. M.) 

I7. — ^About Z}4 miles NW. of the new Baltimore and Ohio station at Youngatowriy Mahoning Co., 
Ohio, at telegraph pole 79/28>^; at the W. end of the large cut, on the side of the hill; 25 meters S. of 
the Baltimore and Ohio R. R. tracks, at an offset in the right-of-way fence; set in clay. (Note 2, p. 126.) 

J7. — 1 mile W. of the new Baltimore and Ohio depot at Youngstovm, Mahoning Co., Ohio, on the 
Baltimore and Ohio R. R. right of way; on the N. end of the top step of the E. abutment to bridge 
410. (Note 5, p. 127.) 

B. <& O. 381. — 1 mile W. of Youngatown, Mahoning Co., Ohio, at telegraph pole 76/23, on the old 
line E. of the river; directly beneath the semaphore bridge. (Note 21, p. 127.) 

B. & O. Z80.— Youngstovm, Mahoning Co., Ohio, 200 feet E. of the old Baltimore and Ohio R. R. 
passenger station, on the old line E. of the river; a copper bolt in the second course of masonry at the 
W. end of the retaining wall. 

B. A O. 379. — Near Youngatoton, Mahoning Co., Ohio; probably lost. 

Railroad. — Youngstovm, Mahoning Co., Ohio, near the Lake Shore R. R. depot; on the foundation 
of the W. beam supporting the overhead highway bridge; between the Baltimore and Ohio, and Pitts- 
burg and Lake Erie tracks; a seat cut on the NW. comer. 

B. & O. 378 (1906).— Eazelton, Mahoning Co., Ohio, at Andrew Bros. Grossing. At the time of 
this survey the top course of stone of bridge 24, S. coping, had been removed; this course was found 
and measured (0.470 meter); the point where the stone containing B. M. had rested, the W. end of 
the S. coping, is the present B. M. 

837 ADJ. — Hazelton, Mahoning Co., Ohio, on the Baltimore and Ohio R. R. right of way, at Andrews 
Bros, crossing; on the top course of the N . wing wall of the E. abutment to bridge 24. (Note 17, p. 127.) 

B. & O. 377. — 1 mile W. of Struthers, Mahoning Co., Ohio, on Baltimore and Ohio R. R. right of way, 
and S. of tracks; on the W. abutment of bridge 22; a copper bolt in the concrete flume. 

B. & O. 376. — Struthers, Mahoning Co., Ohio, at the N.end of the highway bridge over the Pitts- 
burg and Lake Erie R. R. tracks; a copper bolt in the SW. comer of the bridge seat. 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN EAST AKRON JUNCTION AND SULLIVAN, OHIO, 1003. 

[These descriptions were furnished by the Chief Engineer of the Baltimore and Ohio Railroad. Where necessary, the riames of 
tO'A-n, county, and State have been added for the purpose of Indexing, and in many cases certain information has been con- 
densed into the form of notes. In accordance with railroad usage, the directions in the descriptions as furnished were given 
according to the general direction of the railroad line. These have been changed to true directions as fttr as could be deter- 
mined. In other respects the wording of the original descriptions has not been changed.] 

Wall. — East Atron Junction, Summit Co., Ohio, United States Geological Survey B. M. (See App. 
8, Report 1^03, p. 762.) 

B. <fe O. 441.— fiOO feet E. of Union Station, Akron, Summit Co.,'' Ohio, copper bolt set in E. end 
of retaining wall on N. sido of tracks. 

B. & O. 442. — 1 mile SW. of Union Station, Akron, Summit Co., Ohio, copper bolt set in SW. end 
of NW. coping of culvert along Cleveland, Akron and Columbus R. R. tracks. 

B. <fe O. 443. — Zyi miles SW. of Akron, Summit Co., Ohio, on Cleveland, Akron and Columbus 
bridge over old canal. (Note 33, p. 128.) 

B. & O. 444 =P. R. R. — Barberton, Summit Co., Ohio, SE. comer of stone doorsill at entrance to 
ladies* waiting room. 

B. <& O. 445. — Ji mile S. of Barberton, Summit Co., Ohio, on bridge 18, Cleveland, Akron and Colum- 
bu? R. R. (Note 3:^ p. 128.) 

B. & O. 446. — 2}^ miles W. of Barberton, Summit Co., Ohio, copper bolt set in £. end of small cul- 
vert, ^ mile S. of milepost H. 22. 

B. & O. 447. — Near Turkeiffoot Junction, Summit Co., Ohio, copper bolt set in W. end of small 
Cleveland, Akron and Columbus culvert, 300 feet S. of milepost H. 24. 

P. R. B,.— Messenger, Summit Co., Ohio, about 2 miles E. of Warwick, NE. corner of S. pier of 
water tank. 

B. & O. 448.— J4 mile NE. of Clinton, Summit Co., Ohio, copper bolt set in NW. end of small 
Cleveland, Akron and Columbus culvert, Ji mile SW. of Clinton coaling station. 
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B. & 0. 449. — ^ mile NE. of Warwick, Summit Co., Ohio, copper bolt set in S£. comer of small 

Cleveland, Akron and Columbus culvert. 

B. & 0. 450.— In Wayne Co., J^ mile NW. of Wanuick, Summit Co., Ohio, copper bolt set in NE. 

comer of old part of culvert. 

B. & 0. 451. — In Wayne Co., about 1 J^ miles NW. of Warwick, Summit Co., Ohio, copper bolt set 

in W. end of N. coping of culvert, 500 feet W. of milepost 59, on eastbound track. •. 

B. & O. 452.— In Wayne Co., 2Ji miles SE. of Boston, Wayne Co., Ohio, copper bolt set in W. end 

of N. coping of culvert, 100 feet E. of milepost 58, on eastbound track. 

B. <fe O. 453.— IJi miles SE. of Boston, Wayne Co., OAio, opposite milepost 57. (Note 29, p. 128.) 
B. & O. 454.— 0.7 mile SE. of Boston, Wayne Co., OAio, opposite milepost 56. (Note 29, p. 128.) 
B. & O. 455. — 300 feet NW. of station at Boston, Wayne Co., Ohio, copper bolt set in N. wing 

wall of SE. abutment of bridge, on westbound track. 

B. & O. 456.-114 miles NW. of Baiton, Wayne Co., Ohio, at milepost 54. (Note 29, p. 128.) 

B. & O. Abl.—ii mile E. of Rittman, Wayne Co., Ohio, at milepost 53. (Note 29, p. 128.) 

B. & O. 458.—}^ mile SW. of Rittman, Wayne Co., Ohio, at milepost 52. (Note 29, p. 128.) 

B. <fe O. 459.-13^ miles W. of Rittman, Wayne Co., Ohio, on bridge 94, 500 feet W. of milepost 51. 

(Note 33, p. 128.) 

B. & O. 460.— 21^ miles W. of Rittman, Wayne Co., Ohio, at milep6st 50. (Note 29, p. 128.) 

B. & O. 460 A.— 1 mile E. of Sterling, Wayne Co., Ohio, United States Geological Survey B. M.; 

in the bridge seat at S. end of E. abutment of Erie R. R. bridge. (Note 17, p. 127.) Probably moved 

since being set on account of double tracking. 

B. & 0. 461. — 14 °iil6 £• of Sterling, Wayne Co., Ohio, vertical rail section set on N. side of tracks 

opposite milepost 49. 

B. & 0. 462.— J^ mile NW. of Sterling, Wayne Co., Ohio, at milepost 48. (Note 29, p. 128.) 

B. & 0. 46?.— 5i mile SE. of Sterling, Wayne Co., Ohio, at milepost 47. (Note 29, p. 128.) 

B. & 0. 464.-34 milp NW. of Creston, Wayne Co., Ohio, at milepost 46. (Note 29, p. 128.) 

B. & O. 465.— In Medina Co. 1 Ji miles NW. of Creston, Wayne Co., Ohio, at milepost 45. (Note 29, 

p. 128.) 

B. & O. 466.— In Medina Co., 2>^ miles NW. of Creston, Wayne Co., Ohio, at milepost 44. (Note 

29, p. 128.) 

B. & 0. 467.— In Medina Co., 3>i miles NW. of Creston, Wayne Co., Ohio, at milepost 43. (Note 29, 

p. 128.) 

B. & 0. 468.-3 miles SE. of Lodi, Medina Co., Ohio, at milepost 42. (Note 29, p. 128.) 

B. <& 0. 469. — 2yi miles SE. of Lodi, MedirM Co , Ohio, copper bolt set in N. end of small culvert 

at telegraph pole 34/17. 

B. & O. 470.— 1 mile SE. of Lodi, Medina Co., Ohio, at milepost 40. (Note 29, p. 128.) 

B. & O. 473.— 800 feet E. of Lodi, Medina Co., Ohio, in unstable ground. (Note 29, p. 128.) 

B. & O. 472.-1 mile SW. of Lodi, Medina Co., Ohio, at milepost 38. (Note 29, p. 128.) 

B. A O. 473. — 2 miles SW. of Lodi, Medina Co., Ohio, copper bolt set in NW. end of small culvert 

at telegraph pole 38/25J^. 

B. & O. 474.-3 miles SW. of Lodi, Medina Co., Ohio, on bridge 118, telegraph pole 39/24)^. (Note 

32, p. 128.) 

B. & 0. 475.--4 miles W. of Lodi, Medina Co., Ohio, on bridge 120, telegraph pole 40/27. (Note 32, 

p. 128.) 

B. & O. 476. — 1^ miles E. of Homer, Medina Co., Ohio, copper bolt set in S. end of small culvert 

at telegraph pole 41/18. 

B. & O. 477.— ii mile E. of Homer, Medina Co., Ohio, at milepost 33. (Note 29, p. 128.) 

B. & 0. 478.-^00 feet W. of Newtons, Medina Co., at telegraph pole 44/10. (Note 29, p. 128.) 

B. & 0. 479. — 1 mile W. of Newtons, Medina Co., Ohio, copper bolt set in S. end of small culvert at 

telegraph pole 45/10. 

B. <& 0. 480. — IJi miles W. of Newtons, Medina Co., Ohio, copper bolt set in N. end of small culvert 

at milepost 30. 

B. & 0. 481.— Near Sullivan, AsJiland Co., Ohio. (See p! 231.) 
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DBBCRIFTIONS OF PERMANENT BENCH MARKS BETWEEN GREENWICH AND SULLIVAN, OHIO. 

B. <& 0. 495. — ^About ^ mile £. of Greenwich, Huron Co., Ohio, on the arch culvert at telegraph pole 
62/23}^; a copper bolt in the £. end ol N. coping. 

B. & 0. 494. — ^About 1.8 miles £. of Greenwich, Huron Co., Ohio, on the arch culvert at telegraph 
pole 62/21 J^; a copper bolt in the W. end of the N. coping. 

B. & O. 493. — About 2.8 miles E. of Greenwich, Huron Co., Ohio, on the arch culvert at telegraph 
pole 61/211^; a copper bolt in the £. end of the N. coping. 

B. <& 0. 492. — ^In Huron Co., Ohio, about ^ mile W. of Ramey, Ashland Co., Ohio, on the laige arch 
bridge at telegraph pole 60/18; a copper bolt in the E. end of the N. coping. 

B. <& O. 491. — ^About 1.5 miles W. of Hereford, Aihland Co., Ohio, on a large arch bridge; a copper 
bolt in the E. end of the N. coping. 

B. <& O. 490. — Near Hereford, Ashland Co., Ohio, on a steel-girder bridge, about 800 feet W. of the 
R. R. station. (Note 32, p. 128). 

B. & 0. 489. — ^About 0.9 mile E. of Hereford, Ashland Co., Ohio, on the bridge at telegraph pole 57/5; 
a copper bolt in the S. end of the E. abutment. 

B. & O. 488. — About 1.9 miles E. of Hereford, Ashland Co., Ohio, on a small culvert at telegraph pole 
56/6; a copper bolt in the W. end of the S. coping. 

B. & 0. 487. — About 2 miles NW. of Nova, Ashland Co., Ohio, on the large arch bridge at telegraph 
pole 55/13^; a copper bolt in the E. end of the N. coping. 

B. & 0. 486. — About 0.6 mile W. of Nova, Ashland Co., Ohio, on the culvert at telegraph pole 53/17)^; 
a copper bolt in the W. end of the N. coping. 

1127 AT>J.—Nova, Ashland Co., Ohio; T. 1 N., R. 19 W., in the foundation wall of the United 
Brethren Church, on the S. face of the SE. comer; marked '*1127 ADJ 1903." (Note 17, p. 127.) 

B. <& O. 485A. — Nova, Ashland Co., Ohio, about 325 feet E. of the station on a small culvert; the 
NE. comer of the N. coping, at the top of the beveled surface. 

B. <& O. 485. — About 0.5 mile E. of Nova, Ashland Co., Ohio, on the small culvert at telegraph pole 
52/15; a copper bolt in the N. end. 

B. & O. 484. — About 1.5 miles E. of Nova, Ashland Co., Ohio, on the culvert at telegraph pole 51/14; 
a copper bolt in the W. end of the S. coping. 

B. & 0. 483.— About 1.5 miles W. of Sullivan, Ashland Co., Ohio, at milepcst 26. (Note 29, p. 128.) 

B. <& 0. 4S2.^^ullivan, Ashland Co., Ohio, about 300 feet E. of the station, on the culvert at tele- 
graph pole 48/14; a copper bolt in the W. end of the N. coping. 

1136 Canton. — Sullivan, Ashland Co., Ohio, at the SW. comer of the schoolhouse, in the vertical 
surface of the water table, marked "1136 Canton ADJ 1903." (Note 17, p. 127.) 

B. & 0. 481.— About 1.5 miles E. of Sullivan, Ashland Co., Ohio, at milepost 29. (Note 29, p. 128.) 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN GREENWICH AND CHICAGO JUNCTION, OHIO, 1009. 

[These descrlptloDS were fumlahed by the Chief Engineer of the Baltimore and Ohio Railroad. Where necessary, the names of 
town, county, and State have been adiled for the purpose of indexing, and in many cases certain information has been con- 
densed into the for.n of notes. In accordance with railroad usage the directions In the descriptions as furnished were given 
according to the general direction of the railroad line. These have been changed to true directions as far as oouJd be deter- 
mined. In other respects the wording of the original descriptions has not been changed.] 

B. <fe O. 495. — Near Greenwich, Ohio. (See above.) 

B. & O. 496. — }i mile W. of Greenwich, Huron Co., Ohio, copper bolt set in S. end of £. abutment 
ol bridge for undergrade street crossing. 

B. <& O. 497. — 1 mile W. of Greenwich, Huron Co., Ohio, copper bolt set in E. end of N. coping of 
large arch at telegraph pole 65/17}^. 

B . <& . 498 . — 1 ^ U niiles W . of Greenwich, Huron Co . , Ohio, vertical rail section set 20 feet N . of tracks, 
by telegraph pole 65^5. 

B. & O. 499.-2^ miles W. of Greenwich, Huron, Co., Ohio, copper bolt set in E. end of N. coping 
of small culvert at telegraph pole 67/7}^. 

B. <& O. 500. — IJ^ miles E. of Boughtonville, Huron Co., Ohio, copper bolt set in E. pedestal of 
highway bridge at telegraph pole 69/10, S. of tracks. 

B. & 0. 501. — 300 feet E. of Boughtonville, Huron Co., Ohio, copper bolt set in W. end of S. coping 
of arch bridge. 
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B. <& O. 502. — Ji'mile W. of BoughionvUUy Huron Co,, Ohio, copper bolt set in E. end of S. coping 
of culvert at telegraph pole 70/18. 

B. & 0/ 503.— IJi miles W. of BoughtonvUle, Huron Co., Ohio, (See below.) 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN CHICAGO JUNCTION AND DE8HLER, OHIO, 1905. 

B. <& O. 503. — About 1?^ miles W. of Boughtonville, Huron Co., Ohio, at telegraph pole 71/18; a 
copper bolt set in the S. end of the E. abutment of an undergrade crossing bridge. 

B. & O. 504. — About 3 miles E. of Chicago Junction, Huron Co., Ohio, 700 feet E. of milepost 3; 
originally a copper bolt set in the S. end of the E. abutment of an undergrade crossing bridge. In 1906 
it was found that the copper bolt had been removed and the top surface of the stone close to the hole 
on the S. side was used as the B. M. 

B. & O. 505. — 2 miles E. of Chicago Junction, Huron Co., Ohio, opposite milepost 2. (Note 21, p. 
127.) 

B. <& O. 506. — About 1 mile E. of Chicago Junction, Huron Co., Ohio, 500 feet W. of milepost 1; a 
copper bolt set in the £. end of the S. coping of a culvert. 

B. & O. 507. — Chicago Junction, Huron Co., Ohio, 600 feet E. of the Lake Branch R. R. crossing. 
(Note 21, p. 127.) 

F5. — Chicago Junction, Huron Co., Ohio, at, the corner of Washington and First streets; a cross cut 
in the top surface of the E. end of the top step of St. Francis Xavier Church. 

G5. — Chicago Junction, Huron Co., Ohio, at the comer of Myrtle avenue and Pearl street, at the 
SW. comer of the Sheidley Hotel block, on the side facing Myrtle avenue; in the second coiu-se of brick 
above the water table. (Note 4, p. 127.) 

H5. — Chicago Junction, Huron Co., Ohio, about 200 meters S. of the Baltimore and Ohio R. R. 
tracks, on the W. side of Myrtle avenue; in the E. end of the sandstone sill of the Home Savings and 
Banking Co.'s building. (Note 1, p. 126.) 

I5. — About 23^ miles W. of Chicago Junction, Huron Co., Ohio, on the Baltimore and Ohio R. R. 
right of way, at the second telegraph pole W. of milepost 269 (C) and on a knoll 12 meters S. of the track. 
.(Note2, p. 126.) 

Jj. — About 3 miles W. of Chicago Junction, Huron Co., Ohio, on the Baltimore and Ohio R. R. 
right of way, 3J^ telegraph poles E. of milepost 268, and 5 meters N. of the track; in the top surface 
of the coping of a culvert, (Note 5, p. 127.) 

K5. — About 5 miles W. of Chicago Junction, Huron Co., Ohio, on the Baltimore and Ohio R. R. 
right of way, 8 telegraph poles E. of milepost 266; in the center of the top surface of the gray sand- 
stone coping of a culvert. (Note 4, p. 127.) 

L5. — Siam, Seneca Co., Ohio; on the Baltimore and Ohio R. R. right of way, 75 meters W. of the 
Pennsylvania R. R. crossing; about 2 meters S. of the track, in the center of a concrete block, about 
3 by 4 feet on the top surface, set level with the grade. (Note 1, p. 126.) 

M5. — Siam, Seneca Co., Ohio; on the Baltimore and Ohio R. R. right of way; 375 meters W. of the 
Pennsylvania R. R. crossing, about 15 meters N. of the track, in a corner of the fence at a road 
crossing. (Note 2, p. 126.) 

N5. — About 3 miles W. of Siam, Seneca Co., Ohio; on the Baltimore and Ohio R. R. right of way, 
in the N. end of the W. abutment of an undergrade crossing bridge. (Note 5, p. 127.) 

O5. — About 1 mile W. of Scipio {sliding), Seneca Co., Ohio, on the Baltimore and Ohio R. R. right 
of way, 3 telegraph poles E. of the signboard "1 mile to Scipio;" in the center of the top surface of 
the N. end of a concrete culvert. (Note 4, p. 127.) 

859 Republic. — A B. M. of the United States Geological Survey about }i mile E. of Republic, Seneca 
Co., Ohio, on the Baltimore and Ohio R. R. undergrade crossing bridge, over Marion state road; a square 
cut in outline on the top surface of the southernmost stone in the lower course. 

883 Col. — Republic, Seneca Co., Ohio, in the SW. corner of the town hall; on the W. side, in the 
vertical face of the water table. (Note 17, p. 127.) 

Pfi. — Near Republic, Seneca Co., Ohio; 12 telegraph poles west of milepost 255: on a knoll in 
the Baltimore and Ohio R. R. right of way, 12 meters S. of the track. (Note 11, p. 127.) 

Qs- — M niile W. of the signboard at Seneca, Seneca Co., Ohio, on the Baltimore and Ohio R. R. 
right of way, 15 meters S. of the track, at an offset in the right-of-way fence. (Note 2, p. 126.) 
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Rg. — About 3 miles E. of Tiffiriy Seneca Co., Ohio; on the Baltimore and Ohio R. R. right of way, 
in the center of the S. coping to stone arch bridge 58. (Note 4, p. 127.) 

Sfi. — ^About 1 mile E. of Tiffin, Seneca Co., Ohio, on the Baltimore and Ohio R. R. right of way, 
14. mile W. of milepost 248, and 300 meters £. of the junction of the Baltimore and Ohio and Pennsyl- 
vania R. Rs.; in the center of the S. girder (concrete) of bridge 61. (Note 1, p. 126.) 

757 Col. — Tiffin, Seneca Co., Ohio, in the SW. comer of the court-house, W. face, in a window sill. 
(Note 17, p. 127.) 

775 Tiffin. — Tiffin, Seneca Co., Ohio, at the corner of Washington and Welmore streets, at the 
front entrance to the Catholic church; a chiseled square cut in the E. end of the lower step. 

Tj. — Tiffin, Seneca Co., Ohio, on the Munroe Street bridge over Sandusky River, in the E. side of 
the N. abutment, about 2 feet from the guard rail, on the second course of stone. (Note 4, p. 127.) 

Ufi.- About 23^ miles W. of Tiffin, Seneca Co., Ohio, on the Baltimore and Ohio R. R. right of way, 
400 meters W. of milepost 245 ; in the N . end of the W. abutment of a bridge over a creek. (Note 1, p. 126. ) 

Vfi. — About 2 miles E. of Bascom, Seneca Co., Ohio, on the Baltimore and Ohio R. R. right of way, 
150 meters W. of milepost 243; in the N. end of tiie W. abutment of bridge 68 over Wolf Creek. (Note 
5, p. 127.) 

W5. — About 1 mile E. of Bascom, Seneca Co., Ohio, 90 meters W. of milepost 242 and 25 meters S. 
of the Baltimore and Ohio R. R. tracks; on the farm of Joseph Leonard, at the NE. comer of the junc- 
tion of the roads. (Note 2, p. 126.) 

776 Bascom.— Ba«com, Seneca Co., Ohio, near Crumm's store; at the NW. comer of the cross- 
roads; a cross cut in the bottom of a round hole in a stone used for the crossing. 

766 Tol. — 0.2 mile S. of Bascom, Seneca Co., Ohio, S. of the cemetery; in the SW. abutment of an 
iron highway bridge over a creek. (Note 17, p. 127.) 

X5. — About 2 miles W. of Bascom, Seneca Co., Ohio, on the Baltimore and Ohio R. R. right of way, 
at a road crossing, at milepost 239.5 meters N. of the track, on the top step of the E. side of a sandstone 
culvert. (Note 1, p. 126.) 

Yj.—About 3 miles E. of Fostoria, Seneca Co., Ohio, on the Baltimore and Ohio R. R. right of way, 
in the N. end of the W. abutment of a steel girder bridge over Raccoon Creek. (Note 5, p. 127.) 

Zj. — About 2 miles E. of Fostoria, Seneca Co., Ohio, on the Baltimore and Ohio R. R. right of way, 
on the N. side of the track; in the center of the capstone of a culvert. (Note 4, p. 127.) 

778 Fostoria. — Fostoria, Seneca Co., Ohio, at the NW. comer of Jones and Main streets; the top 
surface of the check valve of the city water plug. 

A«. — Fostoria, Seneca Co., Ohio, at the comer of Main and Center streets, in the SW. comer of the 
First National Bank building; on the E. side of the Center Street entrance, in the vertical surfoice of 
the water table. (Note 1, p. 126.) 

Bg. — Fostoria, Seneca Co., Ohio, at the SE. comer of Tiffin and Union streets, 1 meter from the 
curb. (Note 11, p. 127.) 

Cg.— In Hancock Co., Ohio, 2^ miles W. of Fostoria, Seneca Co., Ohio, at a crossing; 50 meters N. of 
the Baltimore and Ohio R. R. tracks, in the W. end of the S. abutment of a small highway bridge over 
a creek. (Note 4, p. 127.) 

Dft. — Near Godsend, Hancock Co., Ohio, on the Baltimore and Ohio R. R. right of way, 150 meters 
W. of the water tank; on the steel girder bridge over a small creek at the N. end of the W. abutment. 
(Note 4, p. 127.) 

740 Tol.— 1.5 miles E. of BloomdaU, Wood Co., Ohio, T. 3 N., R. 12 E., sec. 31, in the S. end of 
the E. abutment of an iron highway bridge. (Note 17, p. 127.) 

Eg. — Ji mile E. of BloomdaU, Wood Co., Ohio, at the corporation limits, at the NE. comer of the 
road junction and close to a rail fence. (Note 11, p. 127.) 

749 Bloomdale. — Bloomdale, Wood Co., Ohio, at the SW. comer of Main and the second street N. 
of the Baltimore and Ohio R. R. tracks; in a brick building used as a hardware store; a square cut 
in outline in the N. end of the stone sill. 

Fg. — Bloomdale, Wood Co., Ohio, at the comer of Garfield and Mulberry streets, at the main entrance 
of Trinity Methodist Episcopal Church; in the top face of the second step. (Note 1, p. 126.) 

H<j. — Bairdstovm, Wood Co., Ohio, on Randolph avenue, 100 meters S. of the Baltimore and 
Ohio R. R. station; a square cut in the S. doorstep of a double house belonging to E. Knodle. 
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Iq. — Galatea, Wood Co., Ohio, in the Baltimore and Ohio R. B. right of way, 150 meters E. of the 
Toledo and Ohio Central R. R. crossing; on the upper step of the NW. abutment of a large culvert. 
(Note 5, p. 127.) 

J ^,— North Baltimore, Wood Co., Ohio, on the W. side of Main street, 40 meters N. of the Baltimore 
and Ohio R. R. tracks; in the N. end of the sill of the S. part of the double store marked ''A. J. Steele, 
1900." (Note 1, p. 126.) 

726 Tol.— >^ mile S. of North Baltimore, Wood Co., Ohio, in the SW. abutment of an iron bridge 
over a creek. (Note 17, p. 127.) 

Kg. — J4 mile W. of North Baltimore, Wood Co., Ohio, at the NE. comer of the intersection of Broad- 
way and the street at the city limits. (Note 2, p. 126.) 

Le. — ^About 13^ miles W. of North Baltimore, Wood Co., Ohio, at a road crossing; in the S. end of 
a culvert, in the center of the top. (Note 4, p. 127, marked "U. S. B. M. *') 

M^. — ^About 2}^ miles W. of North Baltimore, Wood Co., Ohio, on the Baltimore and Ohio R. R. 
right of way, at a road crossing; in the S. end of a concrete culvert. (Note 5, p. 127.) 

Ne- — About 1 mile E. of Eoytville, Wood Co., Ohio, at a road crossing 50 meters S. of the Baltimore 
and Ohio R. R. tracks, 10 meters S. of the junction of highway; on the W. end of the N. abutment of a 
small iron bridge. (Note 1, p. 126.) 

Ofl.— About 1 mile W. of Eoytville, Wood Co., Ohio, at a road crossing, 10 meters S. of the Baltimore 
and Ohio R. R. tracks, on the W. end of a small highway culvert; in the middle stone, 8 centimeters 
from the W. face. (Note 4, p. 127.) 

Fe. — ^About 1 mile E. of Deshler, Henry Co., Ohio, on the Baltimore and Ohio R. R. right of way, 
at a rcMui crossing; in the N. end of a concrete culvert, in the center of the top sur^e. (Note 1, p. 126.) 

Ii.— Deshler, Henry Co., Ohio. (See App. 8, Report for 1899, p. 656.) 

B.i.— 'Deshler, Henry Co., Ohio. (See App. 8, Report for 1899, p. 656.) 

Ji.—Belmore, Putnam Co., Ohio. (See App. 8, Report for 1899, p. 656.) 

DESCIUPnONS OF PERMANENT BENCH MARKS BETWEEN WARWICK AND UHRICHSVILLE, OHIO, 1903. 

(These descriptions were furnished by the Chief Engineer of the Baltimore and Ohio Railroad. Where necessary, the names of 
the town, county, and State have been added for the purpose of Indexing, and in many cases certain Information has been 
condensed into the form of notes. In accordance with railroad usage, the directions In the descriptions as furnished were 
given according to the general direction of the railroad line. These have been changed to true directions as for as could be 
determined. In other respects the wording of the original descriptions has not been changed.] 

B. & 0. 449.— }i mile NE. of Wanvich, Summit Co., Ohio. (See p. 230.) 

B. & O. 1. — y^ mile S. of Warwick, Summit Co., Ohio, chiseled point between tracks on mud wall 

of S. abutment of bridge. 

B. & O. 2.— In Stark Co., IJi miles SE. of Warwick, Summit Co., Ohio, at milepoet 107. (Note 

22, p. 127.) 

B. & O. 3.— In Stark Co., 2Ji miles SE. of Warwick, Summit Co., Ohio, at milepoet 106. (Note 

22, p. 127.) 

B. & O. 4. — 500 feet SE. of station at Canal Fulton, Stark Co., Ohio, rail section set between east- 
bound track and siding at milepost 105. 

B. & O. 5.— 1 mile SE. of Canal Fulton, Stark Co., Ohio, at milepost 104. (Note 22, p. 127.) 
B. & O. 6.-2 miles SE. of Canal Fulton, Stark Co., Ohio, at milepost 103. (Note 22, p. 127.) 
B. & O. 7.— About 1 mile NW. of Pauls, Stark Co., Ohio, at milepoet 102. (Note 22, p. 127.) 
B. & O. 8. — ^About 1 mile W. of Crystal Spring, Stark Co., Ohio, near Pauls, chiseled point on NW. 

end of retaining wall on NE. side of tracks at milepost 101, near Coxey's white sand works. 

B. & O. 9.— About li mile W. of Crystal Spring, Stark Co., Ohio, at milepoet 100. (Note 22, p. 127.) 
B. & 0. 10.— About Ji mile SE. of Crystal Spring, Stark Co., Ohio, at milepost 99. (Note 22, p. 127.) 
B. & O. 11. — About 2 miles N. of Massillon, Stark Co., Ohio, square cut in S. end of W. coping of 

box culvert on westbound tracks, 250 feet E. of milepost 98. 

B. & O. 12.— About 1 mile N. of Massillon, Stark Co., Ohio, at milepoet 97. (Note 22, p. 127.) 
P. R. R. — Massillon, Stark Co., Ohio, cut on NE. comer coping Pennsylvania R. R. arch bridge, 

300 feet E. of bridge 4. 

B. & 0. 13. — }4 niile NW. of Massillon, Stark Co., Ohio, copper bolt set in N. end of mud waU of 

E. abutment of bridge at telegraph pole 96/10. 
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P. R. R. — MoBsUlon^ Stark Co., Ohio, cut on the N. end of E. back wall Pennsylvania R. R. bridge 5. 

B. & 0. 14. — yi mile SE. of Mataillon, Stark Co., Ohio, copper bolt set in N. end of W. abutment 
of highway bridge over river. 

B. & O. 15. — ^About 1}^ miles S. of Massillon, Stark Co., Ohio, copper bolt set in SE. pedestal of 
water tank at Columbia, telegraph pole 94/4. 

B. & 0. 16.— About 2yi miles S. of Massillon, Stark Co., Ohio, copper bolt set in NE. end of NW. 
coping of culvert for pipe drain at telegraph pole 93/7. 

B. <& 0. 17. — About 4J^ miles S. of Massillon, Stark Co., Ohio, copper bolt set in N. end of W. coping 
of large concrete arch culvert near where old line is crossed by present line. 

B. & O. 18.— About Ji mile NE. of Navarre, Stark Co., Ohio, copper bolt set in SW. end of SE. 
coping of large stone arch 450 feet SW. of first Wheeling and Lake Erie crossing. 

B. & O. 19.— 5i mile SW. of Navarre, Stark Co., Ohio, at milepost 89. (Note 22, p. 127.) 

B. & O. 20.-1^ mile N. of Justtu, Stark Co., Ohio, 300 feet S. of Wheeling and Lake Erie crossing, 
copper bolt set in N. end of W. coping of small culvert at telegraph pole 88/5. 

B. & O. 21. — J^ mile S. of Justiis, Stark Co., Ohio, copper bolt set in W. end of S. abutment of arch 
culvert near milepost 87. 

B. & 0. 22. — 1}4 miles S. of Justus, Stark Co., Ohio, copper bolt set in W. end of S. abutment of 
arch culvert at telegraph pole 86. 

B. <& 0. 23. — 1 mile N. of Beach City, Stark Co.^ Ohio, copper bolt set in S. end of W. coping of stone 
culvert for traction line near R. R. 

B. & O. 24.— 800 feet N. of station at Beach City, Stark Co., Ohio, copper bolt set in W. end of S. 
abutment of bridge over creek. 

B. & O. 25.— ?i mile SE. of Beach City, Stark Co., Ohio, copper bolt in SW. end of SE. abutment 
of bridge. 

B. & O. 26.-2 miles SE. of Beach City, Stark Co., Ohio, copper bolt set in SW. end of back wall, 
NW. abutment of bridge. 

B. & O. 27.-2 miles NW. of Strasburg, Tuscarawas Co., Ohio, at milepost 81. (Note 22, p. 127.) 

B. & 0. 28.— i mile NW. of Strasburg, Tuscarawas Co., Ohio, at milepost 80. (Note 22, p. 127.) 

B. & O. 29.— Strasburg, Tuscarawas Co., Ohio, at milepost 79. (Note 22, p. 127.) 

B. & O. 30. — About % mile SE. of Strasburg, Tuscarawas Co., Ohio, copper bolt set in SW. end 
of back wall of SE. abutment of bridge. 

B. & 0. 31. — About 1 mile SE. of Strasburg, Tuscarawas Co., Ohio, copper bolt set in first course 
of masonry SE. end of SW. abutment of trolley overhead bridge, near milepost 78. 

B. <!k 0. 32. — About 2 miles SE. of Strasburg, Tuscarawas Co., Ohio, copper bolt set in SE. end 
of SW. coping of culvert, 500 feet NW. of milepost 77. 

B. & O. 33. — ^3 miles SE. of Strasburg, Tuscarawas Co., Ohio, copper bolt set in S. end of W. coping 
of culvert, telegraph pole 76/6. 

B. & 0. 34.-2 miles NW. of Canal Dover, Tuscarawas Co., Ohio, at milepost 75. (Note 22, p. 127.) 

B. & 0. 35. — 1 mile NW. of Canal Dover, Tuscarawas Co., Ohio, copper bolt set in SW. end of bridge 
seat of SE. abutment of culvert at telegraph pole 74/4. 

B. & 0. 36. — 14 mile W. of station at Canal Dover, Tuscarawas Co., Ohio, copper bolt set in easterly 
pedestal of water tank, telegraph pole 73/11. 

B. & O. 37.— J^ mile SE. of Canal Dover, Tuscarawas Co., Ohio, copper bolt set in NE. end of mud 
wall of NW. abutment of Tuscarawas River bridge. 

B. & O. 38.— l>i miles SE. of Canal Dover, Tuscarawas Co.,- Ohio, at telegraph pole 72/1. (Note 
21, p. 127.) 

B. & O. 38A.— About l}4 miles SE. of Canal Dover, Tuscarawas Co., Ohio, 200 feet SE. of telegraph 
pole 72/1. (Note 21, p. 127.) 

B. & 0. 39.-1 mile NW. of New Philadelphia, Tuscarawas Co., Ohio, at milepost 71. (Note 21, p. 127.) 

B. & O. 40.— New Philadelphia, Tuscarawas Co., Ohio, at milepost 70. (Note 21, p. 127.) 

B. & O. 41. — About J^ mile SE. of New Philadelphia, Tuscarawas Co., Ohio, copper bolt set in NW. 
end of SW. coping of culvert. 

B. & O. 42. — About 2 miles SE. of New Philadelphia, Tuscarawas Co., Ohio, rail section set on NE. 
side of tracks at milepost 68. 

B. & O. 43. — About 3 miles SE. of New Philadelphia, Tuscarawas Co., Ohio, copper bolt set in SW. 
end of SE. abutment of bridge at telegraph pole 67/1. 
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B. & O. 44. — About Ji mile NW. of Goshen^ Tuscarawas Co., Ohio, copper bolt set in center of mud 
wall of SE. abutment of bridge at telegraph pole 66/18, NE. of present tracks. 

B. & O. 45. — yi mile SE. of Goshen, Tuscarawas Co., Ohio, rail section set on NE. side of tracks 
at telegraph pole 65/15. 

B. & O. 46. — 34 °^il® W. of Midvale, Tuscarawas Co., Ohio, copper bolt set in S. end of E. abutment 
of bridge at telegraph pole 64/15. 

B. & O. 47. — }4 niile SE. of Midvale, Tuscarawas Co., Ohio, copper bolt set SW. of track in mud 
wall of SE. abutment of bridge at telegraph pole 63/20. 

B. & O. 48. — About 1 mile N. of Uhrichsville, Tuscarawas Co., Ohio, copper bolt set in W. end of mud 
wall of S. abutment of undergrade highway crossing bridge near milepost 62. 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN CUMBERLAND, MO., AND BENWOOD, W. VA., 1904. 

[These descriptions were furnished by the Chief Etigineer of the Baltimore and Ohio Railroad. Where necessary, the names of 

the town, county, and State have been added for the purpose of indexing, and in many cases certain information has been 

condensed into the form of notes. In accordance with railroad usage, the directions In the descriptions as furnished were 

.given according to the general direction of the railroad line. These have been changed to true directions as far as could be 

determined. In other respects the wording of the original descriptions has not been changed.] 

B. & 0. 154.— Near Cumberland, Md. (See App. 3, Report for 1903, p. 737.) 
B. & O. 155.— Near Cumberland, Md. (See App. 3, Report for 1903, p. 737.) 
B. <fe O. 1. — Cumberland, Allegany Co., Md., copper bolt set in N. end of extension of W. abutment 

of overhead bridge 180C, near Green Street station. 

B. & O. 3. — Near Robert Station, Allegany Co., Md., copper bolt set in W. end of S. wall of small 

culvert about 700 feet S. of milepost 181. 

B. & O. 4.— 3^ mile S. of Robert Station, Allegany Co., Md., on small arch culvert at tel^raph pole 

182/7. (Note 26, p. 128.) 

B. & 0. 5.— Near Cedar Cliff, Allegany Co., Md., on culvert at telegraph pole 183/11. (Note 26, p. 128.) 
B. & O, 6. — Near Cedar Cliff, Allegany Co., Md., square cut in N. end of W. coping of stone culvert 

at telegraph pole 184/6. 

B. & O. 6A.— Near Brady, Allegany Co., Md., bridge 71, telegraph pole 184/22. (Note 23, p. 128.) 
, B. & O. 7.—}i mile SW. of Brady, Allegany Co., Md., copper bolt set in E. end of N. coping of culvert 

at telegraph pole 185/10. 

B. & O. 7A. — 1 mile SW. of Brady, Allegany Co., Md., copper bolt set in native rock W. of tracks 

at telegraph pole 186/2. 

B. & 0. 8. — J^ mile E. of McKenzie Station, Allegany Co., Md., on undergrade highway bridge 

crossing at tel^rapb pole 186/37. (Note 23, p. 128.) 

B. & O. 9. — Potomac Station, Allegany Co., Md., on undergrade highway bridge. (Note 23, p. 128.) 
B. & O. 10. — Near Pinto, Allegany Co., Md., on arch culvert about 500 feet NE. of milepost 189. 

(Note 26, p. 128.) 

B. & O. 11. — Near Lowndes, Allegany Co., Md., on culvert, 150 feet SW. of milepost 190. (Note 

26, p. 128.) 

B. &. O. 12.— Near Cresap, Allegany Co., Md., on culvert at telegraph pole 190/23. (Note 23, p. 128.) 
B. & O. 13. — 800 feet SW. of Rawlings, Allegany Co., Md., on bridge 75, opposite telegraph pole 

191/23. (Note 24, p. 128.) 

B. & O. 14. — Near Rawlings, Allegany Co., Md., opposite milepost 193. (Note 21, p. 127.) 

B. & O. 15. — Near Black Oak, Allegany Co., Md., opposite milepost 194. (Note 21, p. 127.) 

B. A O. 16.— 200 feet SW. of Black Oak, Allegany Co., Md., opposite milepost 195. (Note 21, p. 127.) 

B. & O. 17.— About 0.9 mile SW. of Black Oak, Allegany Co., Md., copper bolt set in NW. end of 

NE. abutment of West Virginia Central R. R. bridge at telegraph pole 195/30. 

B & O. 18.— }/2 mile NE. of Dawson, Allegany Co., Md., at telegraph pole 196/241^. (Note 27, p. 128.) 
B. & O. 19. — Near Dawson, Allegany Co., Md., copper bolt set in native rock W. of tracks, 30 feet 

N. of telegraph pole 197/30. 

B. & O. 20.— N GAT Dawson, Allegany Co., Md., on arch 76, telegraph pole 198/11>^. (Note 26, p. 128.) 
. B. & O. 21. — Near Dawson, Allegany Co., Md., copper bolt set in bridge seat between tracks NW. 

abutment of bridge 77, opposite telegraph pole 199/17, near twenty-first bridge station. 

B. & 0. 22.— Near Keyset, Mineral Co., W. Va., copper bolt set between tracks in S. abutment of 

bridge, opposite tel^raph pole 201/8. 
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B. d 0. 23. — KeyseTj Mineral Co.j W. Va., opposite milepost 202, near center of Eeyser yards. 

(Note 21, p. 127.) 

B. <& O. 24. — ^Near Keyser, Mineral Co., W. Va., opposite milepost 203, at NW. end of Keyser 

yards. (Note 21, p. 127.) 

B. & O. 25.— Near Keyser, Mineral Co., W. Va., opposite milepost 204. (Note 21, p. 127.) 

B. <& O. 26.— Near Piedmont, Mineral Co., W. Va., on bridge at telegraph pole 204/30. (Note 24, 

p. 128.) 

B. & O. 26A.— Near Piedmont, Mineral Co., W. Va., on bridge at telegraph pole 205/21. (Note 23, 

p. 128.) 

B. & 0. 27.— }^ mile SE.of Piedmont, Mineral Co., W. Ta., opposite milepost 206. (Note21,p.l27.) 
B. & O. 28.—}^ mile SW. of Piedmont, Mineral Co., W. Va., opposite milepost 207. (Note 21, p. 127.) 
B. d O. 28A.-— 400 feet W. of West Virginia Central Junction, Mineral Co., W. Fa., copper bolt set 

in SW. end of bridge seat, NW. abutment of bridge for siding over Potomac, River. 

B. & O. 29. — }4 mile E. of Bloomington, Garrett Co., Md., on bridge 79, over Potomac River, second 

step from top. (Note 23, p. 128.) 

B. <& 0. 30.— Near Bloomington, Oarrett Co., Md., opposite milepost 209. (Note 21, p. 127.) 

B. & 0. 31.— Near Black Bear, Oarrett Co., Md., opposite milepost 210. (Note 21, p. 127.) 

B. A O. 31 A. — ^Near Black Bear, Garrett Co., Md., square cut in foundation, SW. side of SE. portal 

of Everetts tunnel. 

B. & 0. 32. — ^Near Black Bear, Garrett Co, Md., copper bolt set in foundation, N£. side of NW. 

portal of Everetts tunnel, telegraph pole 210/30. 

1380 C— About l>i miles E. of Bond Station, GarreU Co., Md., 2.6 miles E. of Frankville; 100 feet 

E. of signal station, S. side of Baltimore and Ohio R. R.; a B. M. of the United States Geological Survey 

consisting of a bronze tablet set in rock. (Note 17, p. 127.) 

B. & 0. 33.— H niile E. of Bond Station, GarreU Co., Md., opposite milepost 212. (Note 21, p. 127.) 
B. & O. ^i.—Crabtree, GarreU Co., Md., opposite milepost 213. (Note 21, p. 127.) 
B. A 0. 35.— Near Frankville, GarreU Co., Md., 45 feet E. of telegraph pole 213/39. (Note 27, p. 128.) 
B.&O.Ze.—^e&r Frankville,GarreU Co., !«., 30 feetNE. of telegraph pole 215/03 (?). (Note 27, p. 128.) 
B. <& O. 37. — lyi miles SW. of Frankville, Garrett Co., Md., copper bolt set in SW. end of retaining 

wall, NW. of tracks, near milepost 216, 500 feet NE. of Hitchcock timnel. 

B. & O. 38.-2}^ miles SW. of Frankville, Garrett Co., Md., opposite milepost 217. (Note 21, p. 127.) 
B. & O. 39.— 1 mile NE. of Swanton, GarreU Co., Md., on bridge 80, at telegraph pole 218/13>^. 

(Note 26, p. 128.) 

B. & O. 40. — J4 mile NE. of Swanton, Garrett Co., Md., copper bolt set in NW. end of bridge seat 

of NE. abutment of bridge 83, telegraph pole 219/5}. 

B. & O. 40A.— J4 mile SW. of Swanton, GarreU Co., Md., on bridge 84, telegraph pole 219/21. (Note 

24, p. 128.) 

B. <& O. 41.— IJi miles SW. of Swanton, Garrett Co., Md., on bridge at telegraph pole 220/19. (Note 

24, p. 128.) 

B. & O. 42.— 1 Ji miles SW. of Swanton, GarreU Co., Md., opposite milepost 221. (Note 21, p. 127.) 
B. & O. 43.— IJi miles NE. of Altamont, GarreU Co., Md., opposite milepost 222. (Note 21, p. 127.) 
B. <fe O. 44. — Ji mile E. of Altamont, GarreU Co., Md., opposite milepost 223, about at summit. 

(Note 21, p. 127.) 

B. & O. 45.— H mile W. of Altamont, Garrett Co., Md., opposite milepost 224. (Note 21, p. 127.) 
B. & O. 46.— 1 mile E. of Deer Park, GarreU Co., Md., opposite milepost 225. (Note 21, p. 127.) 
B. & O. 47.— 200 feet E. of the station at Deer Park, GarreU Co., Md., opposite milepost 226. (Note 

21, p. 127.) 

B. & O. 47 A.— Deer Park, GarreU Co., Md., 500 feet NE. of the station for Deer Park Hotel; copper 

bolt set in the SW. comer of the culvert at telegraph pole 226/143^. 

2447C. — Deer Park, Garrett Co., Md., between two Baltimore and Ohio stations, 725 feet NE. of the 

station for Deer Park Hotel; on SW. wing wall of abutment of stone culvert; a B. M. of the United States 

Geological Survey, consisting of an aluminum tablet. (Note 17, p. 127.) 

B. & O. 48.— Near Deer Park, Garrett Co., Md., 0.6 mile SW. of the station for Deer Park Hotel, oppo- 
site milepost 227. (Note 21, p. 127.) 

B. & O. 49. — IJi miles E. of Mountain Lake Park, Garrett Co., Md., opposite milepost 228. (Note 

21, p. 127.) 
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B. <& 0. 60. — }4 ni^l^ E. of Mountain Lake Park, Garrett Co.f Md.y copper bolt set in W. end of N. 

wing of W. abutment of bridge 86, telegraph pole 229/6 J. 

B. <fe 0. 51. — 0.3 mile W. of Mountain Lake Park, Garrett Co,, Md., on bridge, at telegraph pole 

229/29. (Note 23, p. 128.) 

B. & O. 52.— 1 mile S. of Oakland, Garrett Co., Md., opposite milepoet 231. (Note 21, p. 127.) 

B. A 0. 53.— 300 feet BE. of the station at Oakland, Garrett Co., Md., on bridge, 7 feet below grade. 

(Note 23, p. 128.) 

B. & O. 53A.— }^ mile NW. of Oakland, Garrett Co., Md., copper bolt set in NE. end of SE. wing of 

NE. abutment of highway bridge, opposite telegraph pole 232/22. 

B. <& O. 54. — IJ^ miles NW. of Oakland, Garrett Co., Md., on bridge 88 over Youghiogheny River. 

(Note24, p. 128.) 

B. & 0. 56.-2 miles NW. of Oakland, Garrett Co., Md., opposite milepoet 234. (Note 21, p. 127.) 
B. & 0. 56.— 13 miles W. of Oakland, Garrett Co., Md., opposite milepoet 235. (Note 21, p. 127.) 
B. & O. 67.— Near Skipnish, Garrett Co,, Md,, opposite milepost 236. (Note 21, p. 127.) 
B. & O. 68.— Ji mile SE. of Button, Garrett Co., Md., opposite milepoet 237. (Note 21, p. 127.) 
B. db 0. 69,— H mile NW. of Button, Garrett Co., Md., opposite milepoet 238. (Note 21, p. 127.) 
B. & O. 59A.— }i mile NW. of Corinth, Preston Co., W. Va,, on bridge, telegraph pole 238/20. 

(Note 26, p. 128.) 

B: &, 0. 60.— Near Rinard, Preston Co., W. Va., opposite milepost 239. (Note 21, p. 127.) 

B. A 0. 61.— H mile E. of Riggs, Preston Co., W. Va., on arch culvert, 250 feet W. of milepoet 240. 

(Note 26, p. 128.) 

B. & 0. 62.— 1 mile SE. of Terra Alta, Preston Co., W. Va., opposite milepoet 241. (Note 21, p. 127.) 
B. d 0. 63.-^00 feet E. of the station at Terra Alta, Preston Co., W. Va., opposite milepost 242. 

(Note 21, p. 127.) 

B. db 0. 64.— 0.8 mile NW. of Terra Alta, Preston Co., W. Va., on small bridge at telegraph pole 

242/35. (Note 23, p. 128.) 

B. <& O. 65. — IJ^ miles W. of Terra Alta, Preston Co., W. Va., copper bolt set in foundation of S. side 

of E. portal of tunnel. 

B. A 0. 66.-3 miles SW. of Terra Alta, Preston Co., W. Fa.,»opposite milepoet 245. (Note 21, p. 127.) 
B. A 0. 67.--4 miles SW. of Terra Alta,'Preston Co., W. Va., opposite milepoet 246. (Note 21, 

p. 127.) 

B. A 0. 68. — 1 mile SW. of Rodamers, Preston Co., W. Va., copper bolt set in foundation, S. side of 

W. portal of Rodamers tunnel, telegraph pole 246/26. 

B. A O. 69.— 2J^ miles NE. of Amblersburg, Preston Co., \V. Va., opposite milepoet 248.' (Note 

21, p. 127.) 

B. A 0. 70.— IJi miles NE. of Amblersburg, Preston Co., W. Va., opposite milepoet 249. (Note 

21, p. 127.) 

B. A 0. 71.— H mile NE. of Amhlershurg, Preston Co., W. Va., opposite milepoet 250. (Note 21, 

p. 127.) 

B. A O. 72.— Amblersburg, Preston Co., W. Va., on bridge, tel^raph pole 250/27. (Note 26, p. 128.) 

L.— Amblersburg, Preston Co., W. Va. (See App. 8, Report for 1899, p. 562.) 

B. A 0. 73. — ^About 1 mile SW. of Amblersburg, Preston Co.,W. Va., copper bolt set 16 feet from N» 

end of retaining wall, W. of tracks at telegraph pole 251/30. 

B. A 0. 74.— IJi miles NE. of Rowlesburg, Preston Co., W. Va, on bridge 91, telegraph pole 252/17>^. 

(Note 24, p. 128.) 

B. A 0. 74A.— 1}4 miles NE. of Rowlesburg, Preston Co., W. Va., opposite milepost 263. (Note 21, 

p. 127.) 

B A O. 75.— Near Rowlesburg, Preston Co., W. Va., copper bolt set N. of tracks in mud wall of B. 

abutment of Cheat River bridge. 

B. A 0. 76.-1 mile W. of Rowlesburg, Preston Co., W. Va., 40 feet E. of telegraph pole 255/14. (Note 

27, p. 128.) 

B. A 0. 76A.— 1 J^ miles W. of Rowlesburg, Preston Co., W. Va., copper bolt set in center of capstone 

N. end of long retaining wall E. of tracks, telegraph pole 255/25. 

B. A O. 77.-2 miles NW. of Rowlesburg, Preston Co., W. Va., copper bolt set in E. wing wall of N. 

abutment of viaduct at tel^:raph pole 256/5. 
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*B. A O. 78— B. A 0. 84. (See page 245.) 

B. & 0. 85.-34 mile E. of Austen, Preston Co., W. Va., 50 feet W. of Murray tunnel. (Note 27, p. 128.) 
B. & 0. 86.— Ji mile W. of Austen, Preston Co., W, Va., at milepoet 265. (Note 21, p. 127.) 
B. & 0. 87.— Near Newhurg, Preston Co., W. Va., at milepoet 266. (Note 21, p. 127.) 
B. & 0. 88.— NearJVewftwr^, Preston Co., W. Va., on bridge 95. (Note 24, p. 128.) 
B. A O. 90.-1 mile SW. of Independence, Preston Co., W. Va., at milepost 269. (Note 21, p. 127.) 
B. & O. 91.— Near Hardman, Preston Co., W. Va., on bridge 97. (Note 24, p. 128.) 
B. & 0. 92.— 1 mile NE. of Ironton, Taylor Co., W. Va., copper bolt set in large rock about 100 

feet SE. of tracks, nearly opposite milepoet 271. 

B. A 0. 93.— Near Ironton, Taylor Co., W. Va., copper plug in rock 50 feet SE. of tracks, at tele- 
graph pole 271/37. 

B. A O. 94.— 5i mile SW. of Ironton, Taylor Co., W. Va., on pipe culvert at telegraph pole 272/26. 

(Note 23, p. 128.) 

B. A 0. 95.— 1 mile NE. of Thornton, Taylor Co., W. Va,, at telegraph pole 273/25. (Note 21, p. 127.) 

B. A 0. 96.— Thornton, Taylor Co., W, Va., on bridge 99. (Note 23, p. 128.) 

B. A O. 97.— Ji mile SW. of Thornton, Taylor Co., W, Va., opposite telegraph pole 275/15. (Note 

21, p. 127.) 

B. A 0. 98.-1.6 miles W. of Thornton, Taylor Co., W. Va., copper bolt set in SW. end of bridge 

seat of SE. abutment of bridge at telegraph pole 276/8. 

B. A 0. 99.-2.5 miles W. of Thomtcm, Taylor Co., W, Va., nearly opposite telegraph pole 277/5. 

(Note 27, p. 128.) 

B. A 0. 100.— About 2 miles E. of Grafton, Taylor Co., W. Va., copper bolt set between tracks 

in bridge seat, E. abutment of bridge 100. 

B. A 0. 101.— l>i miles E. of Grafton, Taylor Co., W. Va., at milepost 279. (Note 21, p. 127.) 
B. A 0. 102.— Gra/ton, Taylor Co., W. Va., copper bolt set in N. end of bridge seat of E. abut- 
ment of bridge over Tygart River, on Parkersburg branch. 

M.— Ora/ton, Taylor Co., W. Va., (See App. 8, Report for 1899, p. 562.) 

B. A O. 103.-1 mile W. of Grafton, Taylor Co., W. Va., near milepost 281. (Note 21, p. 127.) 

B. A 0. y^K.—Fetterrrum, Taylor Co., W. Va., on bridge 102. (Note 23, p. 128.) 

B. A 0. 104.— J^ mile N. of Fetterman, Taylor Co., W. Va., copper bolt set in NW. end of NE. wing 

wall, NW. abutment of bridge 103. 

B. A O. 105.— IM miles NW. of Fetterman, Taylor Co., W. Va., at milepost 283. (Note 21, p. 127.) 
B. A 0. 105Ar— IJi miles NW. of Fetterman, Preston, Co., W. Va., on culvert at telegraph pole 

283/20. (Note 26, p. 128.) 

B. A 0. 106.— 2J^ miles N. of Fetterman, Taylor Co., W. Va., on culvert at telegraph pole 284/11. 

(Note 26, p. 128.) 

B. A 0. 107 =986 Pittsburg 1899.— Near Bush, Taylor Co., W. Va., and 3 miles SE. of Valley FaUs, 

W. Va. (See App. 8, Report for 1899, p. 866.) 

B.AO. 107A.— NearBtw^, Taylor.Co., TT. Fa., on bridge at telegraph pole 285/28. (Note 23, p. 128.) 
B. A O. 108.— H mile NW. of Bush, Taylor Co., W. Va., on culvert at telegraph pole 286/10. 

(Note 26, p. 128.) 

B. A O. 109.— In Taylor Co., about 1 mile E. of Valley Falls, Marion Co., W. Va., at milepoet 287. 

(Note 21, p. 127.) 

B. A 0. 110. — Valley Falls, Marion Co., W. Va., copper bolt set in native rock N. of track, 50 feet 

W. of milepost 288. 

B. A 0. .111.-1 mile NW. of Valley Falls, Marion Co., W. Va., copper bolt set in NW. end of SW. 

coping of arch bridge 105, near milepost 289. 

B. A 0. 112.— Ji mile NW. of Hammond, Marion Co., W. Va., on arch bridge 107. (Note 26, p. 128.) 
B. A 0. 113. — 1 mile W. of Hammond, Marion Co. W. Va., rail section set NW. of tracks at telegraph 

pole 290/20. 

B. A 0. 114.— J^ mile NW. of PoweUs, Marion Co., W. Va., on bridge 108, tel^fraph pole 291/28. 

(Note 26, p. 128.) 

B. A 0. 115.— IJi miles NW. of Powells, Marion Co., W. Va., copper bolt set in native rock, 35 

feet W. of telegraph pole 292/14. 

B. A 0. 116.— 1.2 miles SE. of Colfax, Marion Co., W. Va., on arch culvert at tel^;raph pole 293/11. 

(Note 26, p. 128.) 
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B. & 0. 117. — ColfaXy Marion Co.^ W. Va.y copper bolt set in center of N. capstone of W. coping 
of bridge 109. 

B. & 0. 118.— 1 mile NW. of Colfax, Marion Co., W. Va., copper bolt set near SW. end of NW. 
coping of arch culvert at telegraph pole 295/17. 

B. & O. 119. — 1 mile E. of Bentons Ferry, Marion Co., W. Va., on arch culvert at telegraph pole 
296/20. (Note 26, p. 128.) 

B. & O. 120. — Bentons Ferry, Marion Co., W. Va., copper bolt set in N. end of E. wing wall of N. 
abutment of bridge 111, telegraph pole 297/22. 

885 Pittsburg 1S99.— -Bentons Ferry, Marion Co., W. Va. (See App. 8, Report for 1899, p. 866.) 

B. & O. 121. — Kvngrrumt, Marion Co., W. Va., rail section set N. of tracks at telegraph pole 298/20. 

B. & O. 122. — 1 mile NE. of Kingmont, Marion Co., W. Va., on large arch culvert at telegraph pole 
299/21. (Note 26, p. 128.) 

B. & 0. 122A. — 1}^ miles NE. of Kingmont, Marion Co., W. Va., on arch culvert at tel^;raph pole 
299/37. (Note 26, p. 128.) 

B. & O. 123. — Gaston Junction, Marion Co., W. Va., copper bolt set in W. end of bridge seat, N. abut- 
ment of bridge 112, over Monongahela River. 

B. & O. 124. — Fairmont, Marion Co., W. Va., copper bolt set between tracks in SW. end of pier for 
overhead highway bridge. 

B. & O. 125. — 1 mile W. of Fairmont, Marion Co., W. Va., copper bolt set in NW. end of bridge seat 
SW. abutment of Fairmont, Morgantown, and Fittsbui^ bridge over Monongahela River. 

B. & O. 125 A. — Near Fairmont, Marion Co., W. Va., copper bolt set in S. end of bridge seat of E. 
abutment of bridge to Fairmont roundhouse. 

B. & 0. 126. — J^ mile E. of BamesvUle, Marion Co., W. Va., copper bolt set in S. end of small culvert 
at telegraph pole 304/5. 

B. & 0. 127. — J^ mile NW. of BamesvUle, Marion Co., W. Va., copper bolt set in stone pier, E. of 
tracks at Fairmont Goal Co. shaft mine. 

B. & O. 128.— IJ^ miles E. of Barrackville, Marion Co., W. Va., rail section set SE. of track at tele- 
graph pole 305/30. 

B. & O. 129. — Ji mile SE. of Barrackville, Marion Co., W. Va., copper bolt set in bridge seat, W. 
abutment of bridge 114, close to N. truss of bridge at telegraph pole 306/24. 

B. & O. 130. — Barrackville Station, Marion Co., W. Va., copper bolt set in S. end of bridge seat, W. 
abutment of bridge 115. 

B. & O. 131.— 1 mile SW. of Barrackville, Marion Co., W. Va., on bridge at telegraph pole 308/18. 
(Note 24, p. 128.) 

B. & O. 132. — \% miles W. of Barrackville, Marion Co., W. Va., on pipe culvert at telegraph pole 
309/10. (Note 23, p. 128.) 

B. & 0. 133. — Near Katy, Marion Co., W, Va., copper bolt set in bridge seat, NW. abutment of bridge 
at telegraph pole 310/22, just NE. of tracks. 

B. & O. 134. — \% miles E. of Underwood Station (Farmington), Marion Co., W. Va., on bridge 116, 
telegraph pole 311/5. (Note 24, p. 128.) 

B. <fe 0. 135. — J^ mile E. of Underwood Station (Farmington), Marion Co., W. Va., rail section set on 
SW. side of tracks at milepost 312. 

B. & O. 136. — Underwood Station (Farmingtxm), Marion Co., W. Va., on bridge 116}^. (Note 23, 
p. 128.) 

B. & O. 137.— -0.6 mile W. of Underwood Station {Farmington), Marion Co., W. Fa., on bridge 116i, 
at telegraph pole 313/15. (Note 23, p. 128.) 

B. & O. 138. — \}/2 miles W. of Underwood Station {Farmington), Marion Co., W. Va., copper bolt 
set in SE. end of NE. abutment of small bridge at telegraph pole 314/9. 

B. & O. 139.— IJi miles SE. of Downs {Broomfield P. 0.), Marion Co., W. Va., on bridge 117, at 
telegraph pole 315/12. (Note 24, p. 128.) 

B. & 0. 139A.— 1 mile SE. of Downs {Broomfield P. 0.), Marion Co., W. Va., on bridge 118, tele- . 
graph pole 315/23. (Note 24, p. 128.) 

953 Downs.— 1 mile SE. of Downs, Marion Co., W. Va., 2.8 miles W. of Farmington, W. Va,, on 
abutment of bridge, a B. M. of the United States Geological Survey, a chiseled square, marked 953. 

B. & O. 140.— Near station of Doims, Marion Co., W. Va., on bridge 118i. (Note 24, p. 128.) 
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B. & 0. 141.— Ji mile W. of Dovms, Marion Co., W, Fa., on bridge at telegraph pole 317/11. (Note 
24, p. 128.) 

B. A O. 142. — \% miles SE. of ManningUyriy Marion Co., W, Fa., copper bolt set in E. end of bridge 
seat, N. abutment of highway bridge near milepoet 318. 

B. <& O. 143. — % mile SE. of Mannington, Marion Co., W. Va., on bridge at telegraph pole 319/9. 
(Note 24, p. 128.) 

B. & 0. 144. — Mannvngtonf Marion Co,, W. Va., NE. comer of front step of Exchange Bank. 

975 Grafton. — Manmngton, Marion Co., W. Va., a B. M. of the United States Geological Survey, 
consisting of a bronze tablet set in pillar N. of door of Exchange Bank, marked ''975 Grafton 1902.*' 
(Note 17, p. 127.) 

B. & O. 145.— 1 mile N. of Mannington, Marion Co., W. Va., on bridge 119. (Note 24, p. 128.) 
.B. & 0. 146. — l}^ miles NW. of Mannington, Marion Co., W. Va., on bridge 120, near telegraph 
pole 321/23. (Note 24, p. 128.) 

B. & 0. 147.— 2J^ miles NW. of Mannington, Marion Co., W. Va., on bridge 121. (Note 24, p. 128.) 

B. & 0. 148. — 2Ji miles NW. of Mannington, Marion Co., W. Va., copper bolt set between track 
and E. truss in bridge seat N. abutment bridge 123. 

B. & O. 149. — ^ mile S. of Metz, Marion Co., W. Va., rail section set E. of tracks, at telegraph pole 
323/30. 

B. & O. 150.— >i mile N. of Metz, Marion Co., W. Va., on bridge at telegraph pole 324/25. (Note 
24, p. 128.) 

B. & 0. 151.— 1J4 miles NW. of Metz, Marion Co., W. Va., on bridge at milepost 326. (Note 24, 
p. 128.) 

B. & O. 152. — 14 mile SE. of Glover Gap, Marion Co.,W. Va., rail section set S. of tracks, at milepost 
327. 

B. A 0. 153. — ^mUe NW. of Glover Gap, Marion Co.,W. Va., rail section set S. of tracks, at milepost 
328. 

B. & 0. 153A. — l}i miles NW. of Glover Gap, Marion Co., W. Fa., copper bolt set in N. comer of 
small culvert at telepraph pole 328/24. 

B. & 0. 154.— 2 miles NW. of Glover Gap, Marion Co., W. Va., on bridge at telegraph pole 329/10. 
(Note 24, p. 128.) 

B. & O. 155.— J4 mile S. of Cottontown, Wetzel Co., W. Va., on large arch bridge 126, H mile N. of 
Burton tunnel. (Note 26, p. 128.) 

B. & O. Ib^.—Coticmtovm, Wetzel Co., W. Va., on bridge near telegraph pole 331/5. (Note 24, 
p. 128.) 

B. A 0. 157. — Burton, Wetzel Co., W. Va,, copper bolt set in bridge seat NW. abutment bridge at 
telegraph pole 331/27, between main track and eastbound siding. 

B. A O. 158.— 0.9 mile NW. of Burton, Wetzel Co., W. Va., copper bolt set in W. wing of S. end 
Htone face for pipe culvert at telegraph pole 332/23. 

B. A O. 159.-^?i mile SE. of Hundred, Wetzel Co., W. Va., copper bolt set in NW. end of SW. 
coping of box culvert at telegraph pole 333/5. 

B. A 0. 160=1013 Grafton.— Just W. of Hundred, Wetzel Co., W. Va., United States Geological Sur- 
vey B. M.; a tablet marked "1013 Grafton 1902*' set in NE. end of NW. bridge seat, bridge 128. 
(Note 17, p. 127.) 

B.- A O. 161.— l>i miles NW. of Hundred, Wetzel Co., W. Va,, copper bolt set in N. end of W. bridge 
seat of bridge at telegraph pole 335/7. 

B. A O. 161A.— IJi miles NW. ol Hundred, Wetzel Co., W. Va., on bridge 130, at telegraph pole 
335/23. (Note 23, p. 128.) 

B. A O. 162.— 1J4 miles E. of Littleton, Wetzel Co., W. Va., on bridge 131, at telegraph pole 336/21. 
(Note 23, p. 128.) 

B. A O. 163.— ?i mile E. of Littleton, Wetzel Co., W. Va., on bridge 133, telegraph pole 337/3. (Note 
23, p. 128.) 

B. A 0. 163A.— J^ mile E. of Littleton, Wetzel Co., W, Va., on bridge 135. (Note 23, p. 128.) 

B. A 0. 164. — Littleton, Wetzel Co,, W. Va., rail section set between main track and siding at mile- 
post 338. 

65286— trt) 16 
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B. & O. 165.—% mUe NW. of LUlleton, Wetzel Co., W. Va., rail eection set S. of track at mOeport 
339. 

B. & O. 166.— 5i mile S. of Board Tree, Marshall Co., W. Va., center line pin at S. end of Board Tree 
tunnel. 

B. db O. 167. — Ji mile S. of Board Tree, Marshall Co., W.Va., copper bolt set in rock projecting from 
under W. end of first course of retaining wall at N. end of Board Tree tunnel E. of track. 

B. A O. 168.— J^ mile NW. of Board Tree, Marshall Co., W, Va., rail section set N. of tracks at tele- 
graph pole 341/30. 

B. <& 0. 169.— 1.4 miles SE. of Bellton, Marshall Co., W. Va,, rail section set N. of tracks at telegraph 
pole 343/4. 

B. A O. 170. — yi mile S. of Bellton, Marshall Co., W. Va., rail section set between main track and 
siding at milepost 344. 

B. & 0. 170A.— Neari)tfnv<T Station (Bellton), Marshall Co., W. Va., on bridge 136. (Note 23, p. 128.) 

B. & O. 171. — % mile N. of Bellton, Marshall Co., W. Va., copper bolt set in bridge seat of E. abut- 
ment of bridge 137, just S. of present track. 

B. <fe O. 172. — }/i mile S. of Woodruff, Marshall Co., W. Va., rail section set E. of tracks at milepost 
346. 

B. & O. 173. — J4 mile N. of Woodruff, Marshall Co., W. Va., rail section set E. of track at milepost 
347. 

B. & O. 174. — Ji mile S. of Cogley, Marshall Co., W. Va., rail section set between main track and 
siding at milepost 348. 

B. <fe O. 175. — J4 mile N. of Cogley, Marshall Co., W. Va., rail section set E. of tracks at milepost 349. 

B. & O. 176. — 2 miles SE. of Cameron, Marshall Co., W. Va., rail section set E. of tracks at N. end 
of Welling tunnel. 

B. d O. 177. — 1 mile E. of Cameron, Marshall Co., W. Va., rail section set N. of tracks at telegraph 
pole 350/30. 

B. <& 0. 178. — Ji mile E. of Cameron, Marshall Co., W. Va., copper bolt set in S. end of S. wing wall, 
W. abutment of bridge 138. 

B. & 0. 179. — 1 mile W. of Cameron, Marshall Co., W. Va., rail section set between main track and 
siding at telegraph pole 352/30. 

B. & O. ISO. —LoudenvilU, Marshall Co., W. Va., copper bolt sot in NE. end of NW. bridge seat of 
bridge 139. 

B. & O. 181.—% mile W. of Loudenville, Marshall Co., W. Va., copper bolt set in N. end of W. 
bridge seat of bridge at telegraph pole 354/27. 

B. & 0. 182.— IJ^ miles E. of Glen, Easton, Marshall Co., W. Va., on culvert at telegraph pole 355/10. 
(Note 26, p. 128.) 

B. & 0. 183. — a mile E. of Glen Easton, Marshall Co., W. Va., copper bolt set in S. end of bridge 
seat of W. abutment of bridge 141. 

B. & 0. 184.—% mile NW. of Glen Easton, Marshall Co., W. Va., copper bolt set in NE. end of NW. 
bridge seat of bridge at telegraph pole 357/12. 

B. & O. 184A.— IJ^ miles NW. of Glen Easton, Marshall Co., W. Va,, on bridge at telegraph pole 
357/27. (Note 23, p. 128.) 

B. & O. 185.-2}^ miles NW. of Glen Easton, Marshall Co., W. Va., copper bolt set in S. end of W. 
bridge seat of bridge 143, telegraph pole 358/26. 

B. & O. 186. — 2^ miles E. of Rosbys Rock, Marshall Co., W. Va., copper bolt set in S. capstone of 
W. abutment of bridge 145, telegraph pole 359/30. 

B. & O. 187. — 2 miles E. of Rosbys Rock, Marshall ('o., W. Va., copper bolt set in SE. comer of 
small culvert just E. of Shepherds tunnel. 

B. & 0. 188. — 1 mile E. of Rosbys Rock, Marshall Co., W. V^a., copper bolt set in E. end of S. bridge 
Heat at telegraph pole 361/9. 

B. & 0. 189,— J^ mile E. of Rosbys Rock, Marshall Co., W. Va., copper bolt set in N. end of E. bridge 
Heat of bridge at telegraph pole 361/25. 

B. & O. 190.-1^ mile NW. of Rosbys Rock, Marshall Co., W. Va., rail section set E. of track at tele- 
j?raph pole 362/25. 

B. & O. 191.— IJ^ miles NW. of Rosbys Rock, Marshall Co., W. Va., rail section set NE. of the track 
at telegraph pole 363/25. 
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B. <fe 0. 192.--2J^ miles NW. of Rosbys Rock, Marshall Co., W. Fa., copper bolt set in N. end of W. 
wing of N. abutment of bridge at telegraph pole 364/25. 

B. & O. 193=U.S.G.S.— 1 miles NW. of Roibys Rock, Marshall Co., W. Va., United States Geo- 
logical Survey B. M., a square cut in N. end of SE. abutment of bridge 146, at telegraph pole 365/40. 

B. A O. 194.— IJ^ miles SE. of Moundsville, Marshall Co., W. Va., rail section set W. of tracks at 
telegraph pole 367/4. 

B. & 0. 195=U.S.G.S.— 1 mile SE. of Moundsville, Marshall Co,, W. Va., United States Geo- 
logical Survey B. M., a square cut in SW. end of NW. abutment of bridge 148. 

B. <& 0. 196. — 14 mile NW. of Moundsville, Marshall Co., W. Va., square cut on N. pedestal of 
water tank 54. 

B. & 0. 197.— IJ^ miles NW. of Moundsville, Marshall Co., W. Va., rail section set SW. of tracks at 
milepost 370. 

B. & O. 198.— 2J^ miles NW. of Moundsville, Marshall Co., W. Va., rail section set W. of tracks at 
milepost 371. 

B. <& 0. 199. — 3}^ miles N. of Moundsville, Marshall Co., W. Va., copper bolt set in E. end of coping 
of arch over spring at telegraph pole 371/39. 

B. <& 0. 200. — 2 miles S. of Benwood Junction, Marshall Co., W. Va., rail section set between main 
track and siding at milepost 373. 

B. & O. 200A. — IJ^ miles S. of Benwood Junction, Marshall Co., W. Va., on large arch culvert at 
telegraph pole 373/20. (Note 26, p. 128.) 

B. & 0. 201.— 1 mile S. of Benwood Junction, Marshall Co., W. Va., at milepost 374. (Note 21, p. 127.) 

B. & 0. 202.— Near Benwood Junction, Marshall Co., W. Va., at milepost 375. (Note 21, p. 127.) 

B. & O. 114. — Near Benwood, Marshall Co., W. Va., square cut on W. end of N. coping at E. end 
of E. approach to Ohio River bridge. 

U.S.E. 94A. — Benwood, Marshall Co., W. Va., a cut on E. face of West Virginia shore pier of Balti- 
more and Ohio R. R. bridge over the Ohio River, 9.5 feet N. of SE. angle of pier, and about level with 
Ohio River R. R. track. 

DESCRIPTIONS Or MISCELLANEOUS ADDITIONAL BENCH MARKS. 

B. M. 39. — A triangle cut on crossing stone, comer of Vernon avenue and Ninth street, Hunters 
Point, Long Island, N. Y. Recovered in 1900. 

n. — Washington, D. C, at the N. entrance to the building of the Department of Agriculture; on 
the base of a lamp-post at the E. side of the entrance, 11 inches from the ground; a cross, close to the 
edge of the nick or place where a fragment of stone has been broken off. 

I. — Washington, D. C, just E. of the Washington Monument, at the N. side of the E. entrance to 
the small lodge; on the top surface of the stone steps, 3 inches from the £. edge and 3 inches from 
the S. side of the base of the column at the N. side of the entrance; the SW. quadrant of a cross 
made by intersecting lines 2 centimeters in length. 

Russell NW. Base.— About 2 miles E. of Russell, Russell Co., Kans., in the NE. 14 of sec. 25, T. 
13, R. 14, in a pasture belonging to Mr. Long, of Russell, Kans.; a point marked by a ^^^-inch drill 
hole in the top of a sandstone post 1.5 feet long by 4 inches square. 

U. S. £. 171B. — Marietta, Washington Co., Ohio; on the Muskingum River lock at the mouth of 
the Muskingum River, on the N. comer of the top of the N. (or land) lock wall, on the W. (or 

U S 
upstream) end. Marked B Q M 
591.88 

CORRECTIONS TO DESCRIPTIONS AND ELEVATIONS OF BENCH MARKS PUBLISHED IN APPENDIX 8, REPORT 

FOR 1899. 

Pages 472 and 555. It was reported on September 21, 1904, that ''Tidal," at Loetist Grave, Bath 
Beach, Long Island, N. Y., was lost. 

Pages 472 and 556. It was reported on December 16, 1903, by Mr. John H. Frazee, that No. 6, 
at Astoria, Long Island, N. Y, had probably been destroyed by repairs. 

Pages 557 and 558. It was reported in November, 1900, by Mr. Edmund P. Ramsey that the 
following B. Mh. could not be found: No. 10 at Flushing, N. Y, and No. 12 at College Point, N. Y. 
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Fftge 562. Mr. 0. E. Canr, levelman for the Baltimore and Ohio R. R., reported in 1904 that tho 
following B. Ms. were not found: J, at jS^^mt, W, Va.; XX, at BloomingUm, Md.; XXI, at Odkkmd, 
Mdr, and XXVIII, at RowleshurQ, W. Va. 

Page 654. Mr. 0. 11. Judson, aaeistant engineer, New York Central Lines, stated in a letter dated 
August 11, 1908, that B. M. U., at Alexis, Ohio, wm about to be destroyed by improvements, and that 
the resident engineer had established a new B. M. which is 2.77 feet higher than the B. M. U., and is 
described as follows: On the top of a concrete box culvert under the Ann Arbor R. R., just W. of the 
crossing of the Ann Arbor R. R. over the Lake Shore and Michigan Southern Ry . ; the top of the SW. 
comer, marked with a chiseled B. M. 

Page 655. A letter from Mr. H. A. Twining, at Haskins, Ohio, on April 26, 1906, stated that B. M. 
A J, at Evil Prairie^ Ohio, was about to be destroyed by repairs. 

Page 670. For a later description of P. B. M. 45, at Shreveport, La., see page 134 of this publication. 

CORBBCTIONS TO DESCRIPTIONS AND ELEVATIONS OF BENCH MARKS PUBLISHED IN APPENDIX 3, RBFOBT 

FOB 1008. 

Page 469. Leveling in 1905 by Mr. C. P. Burgwyn indicates that City B. M., at Hichmonff, Va., 
' has probably been disturbed in elevation since 1S92, when the leveling was done which gave the eleva- 
tion printed in 1903. 

Page 550. The elevation of D. W. Leggets Crossing near Coopersiulle, N. Y., should be 40.4591 
in^^tead of 40.7591. 

Page 554. The elevation of R. R. 60 near Omning, N. K, should be 2.3875 instead of 2.2875. . 

Page 554. The elevation of Ej, at Cold Spring, N. Y., should be 3.9737 meters instead of 2.3410 
meters. 

Page 580. The elevations of the six B. Ms. at Fort Hamilton, given on this page, are based on 
tidal observations at Fort Hamilton and are not connected with the precise level net. 

Pages 527 and 627. Mr. G. B. Nicholson, chief engineer of the Chicago, New Orleans and Texas 
Pacific R. R., on June 20, 1904, stated that B. M. Yj, near Kings Mountain, Ky., would probably be 
destroyed soon by improvements. 

Pages 722 and 723. The following additional notes and corrections to bench marks along the 
Hudson River were furnished by J. B. Miller, Assistant, Coast and Geodetic Survey. 

V. O. 9. — Cold Spring, N. Y., just at the N. end of a rock cut and 6 feet E. of E. main track and 
0.4 foot above the rails. 

Ik'.— Near FishhiU Landing, Dutchess Co., N. Y., 373^ rods S. of milepost 59, at the S. end of a rock 
cut, 20 feet W. of the W. main track, 55 feet N. of a block signal, 4 feet above the rails; a step cut in a 
broad sloping rock. 

R. R. llS.^Fishkill, N. Y., 6 feet E. of E. main track. 

li'. — New Hamburgh, Dutchess Co., N. y.,.37 meters N. of the station, 64 meters N. of Main street, 
2 meters W. of the center of the W. track, on an irregular rock 12 meters S. of the entrance to a rock 
cut leading to a tunnel, 0.2 meter above the rails; the E. edge of a shallow drill hole surrounded by a 
rude triangle. 

Ig'. — Poughkeepsie, N. Y, on the N. face instead of the E. face and 4 meters W. of the W. main 
track. 

Vose. — Poughkeepsie, N. Y, the northern and higher one of the similar crosses near together. 

R. R. 162.— Near Hyde Park, N. Y. Not found in 1905. 

Pages 722, 723. Mr. R. E Dougherty, engineer of the New York Central and Hudson River R. R., 
on September 25, 1906, stated that B. Ms. Ih'', Ig', Vose, and Ij, at Poughkeepsie, N. Y, would soon 
be destroyed on account of railroad improvements. 

Pages 564 and 751. It was reported in 1907 that 17 MC, at Morehead City, N. C, was destroyed. 

Pages 568 and 763. B. M. 25C, at Monaca, Pa., was not found in 1906. 

Page 774. Mr. R. B. Burchfield, on July 13, 1905, reported that B. M. F^, at Anthony, Kans., would 
probably soon be exposed to injury as the Poorman Co. were building a new office and would remove 
thp old one. 
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CORBECTION8 TO DESCRIPTIONS AND ELBVATIONB PUBLISHED IN APPENDIX 4 OF THE COAST AND 

GEODETIC 8UBVBT REPORT FOR 1905. 

Page 233. Mr. A. R. Cook, Division Engineer, Northern Pacific R. R., on June 1, 1907, reported 
that Bi, near Hot Springs, Wash., was about to be destroyed by raising abutments. 

Page 234. Ii. — Eaatonj Kittitas Co,, Wash. The stone was originally set in the NE. comer of the 
yard surrounding A. J. Adams's residence, about 14 meters N. of the house, 0.74 meter from the N. 
fence, and 0.62 meter W. of the E. fence inclosing the yard; about 100 meters S. of the Northern Pacific 
Ry. main track. In 1907 the stone was moved to a position 44.6 feet S. 48° 33^" W. of the original 
position. It is now 2 feet from the right-of-way fence and 48.0 feet from the track of the Chicago, 
Milwaukee and St. Paul Ry. (Note 2, p. 126, of this publication, except the cap is marked with a cross 
for the plaring of the rod.) 

DESCRIPTIONS OF ADDITIONAL BENCH MARKS ON LINE FROM CUMBERLAND, MD., TO BENWOOD, W. VA. 

B. & O. 78.--3 miles W. of Rowleshurg, Preston Co., W. Va.; at telegraph pole 257/9. Note 27, p. 128. 

B. & O. 78A.— I mile NW. of Buckhom, Preston Co., W. Va.: copper bolt set in NW. end of retain- 
ing wall, N£. of tracks, 40 feet S£. of telegraph pole 257/20. 

B. & O. 79.-1 mile NW. of Buckhom, Preston Co., W. Va.; 40 feet NW. of telegraph pole 258/7. 
Note 27, p. 128. 

B. & O. 80.— About J mile W. of Anderson, Preston Co., W. Va.; at milepost Baltimore 259. Note 
21, p. 127. 

B. & O. 81.— About } mile SE. of Tunnelton, Preston Co., W. Va.; at milepost Baltimore 260. Note 
21, p. 127. 

B. <fe O. 82. — ^About J mile W. of Tunnelton, Preston Co., W. Va.; copper bolt set in first step of 
retaining wall N. of tracks at E. portal of Kingwood tunnel. 

B. & O. 83.— About 1 mile W. of Tunnelton, Preston Co., W. Va.; at W. end of Kingwood tunnel. 
Note 21, p. 127. 

B. & 0. 83A.— 300 feet W. of West End, Preston Co., W. Va.; on bridge. Note 23, p. 128. 

B. &. O. 84,— About 1 mile E. of Austen, Preston Co., W. Va.; 40 feet S. of tracks, near telegraph 
pole 263/12. Note 27, p. 128. 
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Index to eUvationa and descriptions of bench marks. 
[AJphalietioal under each State and the States amnged In alphabetical order.] 



ALABAMA. 



Elevation. 



Description. 



Elevation. 
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. I- 



Place. 



This Rept. This 
puhli- , im, . publi- 
cation. App. 3. ' cation. 



I 



Rept. Rept. 
1908, 1899, 
App. 3. 1 App. 8. 



paget. 

Akron 

Balnbrldge 
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Bessemer. 
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Yorlc 477,478 



1 page*. 
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530 
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529 
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703 
701 
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Boligee 

Bolivar. 
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Bridgeport 

Brownsboro 

Browns Ferry... 

Carpenter 

Cedar Grove. 

Cherokee 
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Coaling BtaUon.. 

Coatopa 
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Couitlaud 

Cuba 
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Cunningham.... 

Decatur 
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nooga, Tenn 
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Deer Park 

Demopolis 

East Florence 

Elyton 
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Fackler 
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Feams 

Findleys Landing. . 
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Grand Bay 

Greenbrier 

Gurley 

Hairston 
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Johnson, Cullman 
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Johnson, Tuscaloo- 
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478 
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463 
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l 632 
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530 
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i 
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709,713 
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1 
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635,636 
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706 
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529 .... 

530 .... 
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Miss 
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Miss 

Morris 

Mound vllle 

Newcastle 

Olmstead 

Paint Rock 

Parker 

Paynes Landing.... 

Pcgrani 

PoA'dcrly 

Powers 

Prides 

Reids 

Riverton 

Riverton Junction . 
Riverton Jimction 

to Pittsburg 

Landing, Tonn. . . 

St. Elmo 

Scotlsboro 

Standiford 

Stevenson 
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i 
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641 
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638 
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706 
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TOi 
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712 
706 
582,693 
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683,694 
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640 
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708 
700 
709 
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701 
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707 
701 



707-709 



637 
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636 

637 


705 


642 

642 


709 



\ 
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catur /, 

Vance 

Warrior 

Warrior River 

West End 

Wllhite 

Woodstock 

WoodvUlo 

York 

York to Bimiing- 

hani 477,478 

York to Demopolis 479 

York to Meridian. 

Miss 1 478,479 

I 1 
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530 

478 
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Index to elevations and descriptions of bench marhs — ^Continued. 

ARKANSAS. 



Place. 



Elevation. 



Description. 



This 
publi- 
cation. 



Alexander 80 

Alma I 8G 

Altus I 80 

Argenta 8C 

ArkBdelphla 89 

Arkansas City 86,90 

Arkansas City to 

Little Rock 80 

Atkins I 80 

Avoca • 80 

Baxter 90 

Bayou Bartholo- 
mew , 90 

Bayou Lapile 80 

Beech Hill. 80 

Bdl Point Landing. 89 

Benton 89 

Berlin I 88 

BlackAlUe 80 

Brentwood 80 

Bradloy 89 

Briithtwater 86 

Bucna Vista 89 

Buckncr 89 

Camden 89 

Camden to Little 

Rock 89 

Camden to Park- ' 

vlUe, La 89 

Camden to Shreve- 

port. La ' 80,90 

Canfleld 89 

Coreyvlllo Landing. 89 

Champagnollo 89 

ChampaguoUe ' 

Landing 89 

Chester 80 

Cheslor to Boston, 

Mo 80 

Chester to Van 

Buren 86 

Chidester 89 

Clarksvllle 86 

CoallllU 80 

Conway 80 

Curtis 89 

Daleville 89 

Dermott 90 

Donaldson 89 

Dyer 86 

Eldorado Landing. . 89 

Elliott 89 

Ensign 80 

Eutaw Shoals 89 

Fayettovllto 80 

Fletchers Landing . 89 

Fort Smith 80 

Fort Smith to Van 

Buren 80 

Franklin Bayou .... 89 

Frenchport 89 

Galla Creek 80 

Oarfleld 80 

Garland 89 

Ocrmantown 80 

Greenland 86 

Gum Springs 89 

Gurdon , 89 

Uartman 86 

Helena 90 

Hudspeth 90 

Jacks Island 89 

Johnson 86 

Jordan Ferry 89 
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Rudy 

R«sseU^IIle 
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Smithton 
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Springdale 
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Fort Smith 
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86 
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80 
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80 

80 

90 

89 

89 

89 

80 

86 
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80 

80 
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133 : 



130 , 



133 I 



133 
"i33' 



90 <. 
80 1. 



18W, 
App. 8. 

pages. 



090 
016 
084 
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613 






621 






619 






615 


89 






688 


89 
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ARKANSAS-ConUnued. 
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Description. 


\ 

Place. 
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publi- 
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^^ 

89 
86 
86 
89 


Rept 

1903. 

App.3. 
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publi- 
cation. 
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R«)t Rent 
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App. 3, 1 App. 8. 
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App.3. 
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West Fork 
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85 
86 
80 


COLORADO. 
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1 1 
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85 

no 

86 
85 
110 
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85 
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85 
86 
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685 


Lake 

Larkspur 
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Llmon 

1 Llmon to Colorado 

Springs 

1 Llmon to Denver . . 
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588-690 
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85,86 
86 
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645 







MS 


86 
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Plateau 

' PlattevlUe 
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Falcon . ... 
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Rlchinond, Va. . . 


'1 
468 628-630 


468 627 


Georgetown to 
Washington 




i Rehiy.lld 
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106 729 Winthrop Heights . 


106,107 728-730 


Taooma Park 


121 215 



Digitized by 



Google 



PRECISE LEVELING IN THE UNITED STATES, 1903-1907. 



249 



Index to eUvations and descriptions of bench maris — Continued. 

FLORIDA. 





Elev 




This 
publi- 
cation. 

pages. 


Descripti( 

< App. 3. 

1 

j JMges. 

'.""'bos' 

.( 

•| 

.1 


m. 

App. 8. 

pages. 
635 
635 
634 
635 
633 
635,636 

632^}36 
633 
635 
633 
634 
634 
633 

QEOl 

:::::::: 
:::::::: 

:::::::: 
:::::::: 

IDA 

>n. 

Rept 

1904, 

App. 6. 

427 
427 
429 

429 

429 
428 


Place. 

Hawthorn 

Holllster 

Interlachen 

McMeekIn 

Middleton... 

Otter Creek 


; Elev 

1 This 

publi- 

, cation. 

1 pages. 
\ 


aUon. 

Rent. 

19®, 

App. 3. 

'^^ 

469 
469 
469 
469 


Description. 


Place. 

Albion 

Archer 

.\rredonda 

Bronson 


This 
publi- 
cation. 

pages. 

:::::::: 


App. 3. 

"^ 

469 
469 
469 
469 
469 

469 
469 
469 
469 
469 
469 
469 

667 
667 
666 
666 
667 
666 
667 

666,667 
567 
567 
566 
667 
667 
666 
666 
566 
666 
566 
566 
567 
567 
566 
567 
567 
567 
567 
667 
567 
667 
666 
529 
566 

ition. 

App. 3. 
pages. 


This 
publi- 

pages. 


Rept. 
App. 3. 

pages. 


App. 8. 

'^^ 
633 
634 
634 


Buena Vista 






633 


Cedar Keys 




469 

469 

469 


635 


Cedar Keys to St. 
Augustine 





Palatka 

Palmer 

Rochelle 

Rosewood 

St. Augustine 

St. Augustine to 
Cedar Keys 


':":■::"; 


633 
635 


EastPalatka 






:'::;::::: 


469 
469 




634 


Ellwy 









636 


Francis 




469 

469 . 


632,633 


Gaines vUle 






Grove Park. . . 




632-636 


Hastings 




Tocol Junction 

%GIA. 

1 Jenklnsburg 

Jesup 

; Juliette 

1 Lenox 

, Locust Grove 




469 




638 


Adams Park 




::::::: 

1 





::::::: 



::::::: 

_ 

This 
publi- 
cation. 

pages. 



758 
1 769 

768 

767 
J 769 

757 
.]760,761 

.'766-761 

758 

760 

., 757 

J 759 

759 

.| 767 

. 758 

; 758 

757 

. 757 

758 

., 760 

.1 769 

768 

.1 750 

760 

760 

759 

759 

759 

750 

758 

, 635 

' 758 

Descripti( 

;app.4. 

pages. 



2i9,'226' 


1 ' 

566 

667 

666 

! 566f. 

566 

667 


768 
760 
758 
758 
768 
760 
758 
750 
758 
769 
767 
767 
760 
760 
757 
760 
768 
767 
769 
767 
767 
768 
757 
757 
760 
769 
757 
758 
760 
760 
767 
758 
760 

Descript 

Rept. ! 

1904. 1 

App. 4. 

pages. \ 
1 




Achord 






Atlanta 




Austell 




Baxley ' 




Brasweil 


1 Lumber City 






Brunswick 

Brunswick to 
01ev<^land, T«mi. , 




' McDonough 

, McOrifl 

1 Macon 

. McRae 

McPherson 

' MUlor 

Mount Pleasant 


'!!!!!!!! 
'!!!!!!!! 


566 

667 

566 ........ 

567 

566 

i 566 

567 

667 

566 

667 

666 

666 

667 

566 

566 

567 

566 

666 

667 

567 

566 

566 

667 

567 

566 

567 

667 

__ ' 

itlaa. 

, 

Rept. This 
19®, publi- ! 
App. 3. , cation. 




Bullard 






Brentwood 






Chambers 












Cochran.' 




' Odum 

Oostanaula. 

' Pendarvis 

' Peyton 

i Phelps 

Pine Grove 






Cohutta 






Constitution 






Cork 






Dallas 






Dal ton 






Dames Ferry 




, Plnson 

' Powder Springs 






Dock Junction 






(C4»tniftn 




Reid.........^.... 

i Rome 

, Rockmart 

SappsStUl 

Scotland 

' Seney 

Stockbrldge 


i........ 




Ellenwood 






Empire 






Everett 






GardJ 






Godwinsville 






Grahf^m. 






Gresston 




Sunency 


1 




Qaslehurst 




Towns 






Holton 




Waring 






Hooker 




Westlake 

1 Whoaton 

HO. 

Place. 

Dayton 

Dietrich 

Downey 

Faton 




Elev) 

This 
publi- 
cation. 

pages. 
Ill 
111 
111 
112 
111 
111 
111 
111 












Elevi 

This 
publi- 
cation. 

}!1 

112 
111 
111 
111 
112 




Place. 


ion. 

RM)t. 

1904, 
App. 6. 


American Falls 

Bannock 

Bliss 


1 
pages. ! pages. , 

1 


425 
428 

426 


Caldwell 


:::;:::: ::::;:::l 

1 


222 1 




Chalk Spur 

Cleft 


Fuller 


428 


Gamer 


426 


Colbume 

Crystal 


Glenns Ferry 

Oozing 


429 

428 



Digitized by 



Google 



250 



PRECISE LEVELING IN THE UNITED STATES, 1003-1007. 



Index to elevatwru and descriptums of bench marki — Continued. 
IDAHO— Continued. 



Elevation. 



Description. 



Elevation. 



Description. 



Plaoe. 



Inkom 

Kiinama 

King urn 

Kuna 

Marsh Valley 

Mcuammon 

Medbury 

Michaud 

Minidoka 

Mora 

Mountain Home.... 

Nampa 

Napati 

Notus 

Olds Ferry 

Onyx 

Orchard 

Owlnza 

O ivyhee 

Owyhee to Poca- 
tello 



This 
publi- 
cation. 


1^/ 

App. 3. 
pages. 


This 
publi- 
cation. 


Rept. 

1905, 

App. 4. 


pa>^. 


pages. 


pages. 


Ill 









Ill I. 

Ill 1. 

Ill . 

Ill . 

Ill 1. 

Ill i. 
Ill ,. 

Ill !. 
Ill . 
111,112 i. 

111 I. 

112 I 



218 



Rept. 

1904, 

App. 6. 



pages. 
426 
428 
429 



218 I 



.218,219 



220 

112 ' 222,223 

111 ■ ' 

HI I 

Ill I 

Ill 



Ill 



426 
426 
429 
427 
427,428 j 

429 



427 



426 
430 I 
428 I 
430 1 
i 
426-430 



Place. 



Owyhee to Seattle, 



This 
publi- 
cation. 


Rept. 

19(b, 

App. 3. 




This 
publi- 
cation. 


Rept. 

im, 

App. 4. 


App. 6. 


pages. 
111-113 


pages. 


pages. 


pages. 
218-241 


pages. 


111 






425 


112 
112 
111 






220 
221 


*426,"427 



Oxford.'!!.'!!!!!!!!! 

Parma : 

Payette 

Pocatello '. 

Pocatello to Red | 

Desert. Wyo 110,111 43(M26 

Pocatello to Owy- 
hee 

Portneuf Ill 

Senter Ill ..'. ■ i 

Shoshone Ill _ | ! 

SwanLake Ill ' ' ' | 

Tlcoska ; 111 • I 

Tunupa ' 111 j i 

Wapl Ill : I 

Weiser 112' 222 1 

Weston Ill 425 

Yale • 111 I j ; 427 



111 ; I 426-430 

426 
428 

428 
426 
429 
428 
427 



ILLINOIS. 



Plaoe. 



Elevation. 



Description. 



This Rept This Rept. 
publi- 19®, I publi- I im, 
cation. App. 3. \ cation. | App. 3. 



AdeUne 

Albany 

Albany to Fulton.. 
Albany to Qraf ton. . 

Alton 

Anna 

Arnold Landing 

Arsenal Island 

Ashley 

Averyville 

Aviston 

BarUett 

Bath 

Beardstown 

Bensenville , 

Bloomfleld , 

Bloomington 

Bluffs 

Boos 

Bradbury , 

Bridge water ! 

Brockton 

Burciiu 

Bushlon 

Byron 

Cairo 

Cairo to Corinth, 
Miss 

Cairo to Memphis, 
Tenn 

Cairo to Odin 

Cairo to St. Louis, , 
Mo 

Carbondale 

Carlyle 

CaseyvlUe 

Cfttlin 

Centralla 



pages. 
94 
94 
94 

93,94 



pages, pages, pages. 



86 
97 
94 
86 
118 
84 
94 

118 I 
117,118 ; 
94 I 
117 
120 
117 
.120 
120 
117 
120 
118 
120 
94 

86,93{ 



480 



Rept 

im. 

App. 8. 



733 
732,733 
724-732 

719 



Place. 



Elevation. 



This Rept 
publl- I im, 
cation. ! App. 3. 



■! 



184 . 



600 
773 
731 
600 



807 ; 



•I 



181 
180 I 



179 
208,209 . 
179 , 
210 ! 
210 
178 
211 
186,187 
210 , 



464,479, \ 
481 f" 



H 
84 
120 
86 



463,464 . 


• 




500-^99 
715-71 R 








599-001 


480,481 . 






720-724 

600 






807 
807 


567 


* 




567 




211 . 


«6i 



567 
736 



Champaign 

Champaign to Oluey 
Champaign to Pekin 

Chandlery iUe 

Channahon 

Charleston 

Chester 



pages. 
120 
120 
120 
118 
119 
120 



1 



pages. 



Description. 



480 



736 



734 



/ 598.590. 
V 718,724 



Chicago to Pekin. . . Iii8, 119 

Chicago to Savanna. ' 94 

Chlllicotlie 118 

Clarkesville, Mo., 

opposite 93 

ClnyCUy ; 84 

Collins t 84 i 

Cordova 94 

Cragin 94 

Danvers 120 

Davis Junction 94 

Decrs ! 120 

Dopuo 118 

DeSoto 86 

D 1 xons Landing 93 

Downs 120 

Dumser 94 

Dundas 120 

Duquoin 86 , 

Kast Dubuque 96 I 

East Elgin 94 

East St Louis 84 

Eldred 117 

Elgin 94, 

Emplro 120 ; 

Fairgrange 120 

Fairmount 120 

Fairmount Junction 120 

Falmouth 120 

Fanner City 120 



This 
publi- 
cation. 

i pages. 
209 


Rept 

19(6, 

App. 3. 

pages. 


App. 8. 
pages. 


200-211 






208,209 
180 










193,194 






210 










721 


204-208 


{ 


726,736. 
737 



.183-206 



186 ' 



783-737 



211 
187 



807 
807 



726 
566 

567 
732 
736 



735 



600 
728 



209 






736 


200 






600 




788 




736 




567 


178 


i *^ 




736 


209 

210 





211 
210 
209. 



Digitized by 



Google 



PKECISE LEVELING IN THE UNITED STATES, 1903-1907. 



251 



Index to elevations and descriptions of bench marks — Continued. 
ILLINOIS— Continued . 
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publi- ; 1903, publi- 1903, , 1899, 
cation. App. 3. cation. , App. 3. App. 8. 



page*. 

Abilene 109 

Abilene to Norfolk, 

Nebr 109 

AbilenetoHollidayi 86 
Anthony to Bowie, 

Tex 108,109 

Anthony to Salina. . 106 

Anthony 

Argentine 

Ascot 

Assarla. 

Atchison 

Aurora 

Basil 

Bavaria 

Belvue. 



pagtM. j pages. I pages, pages. 
679 



Bridgeport. 
Brookville. 



Buffalo Park 

Bunker HilL | 

Carvel ' 

Castleton 

Catlln I 

Cedar Junction 

Chapman.. 
Club House 

CoUyer 

Concordia.. 

Connors 

Courtland.. 

Darlow 

Desoto 

Dorrance 

Duquoln 

EUls 

ElUs to Salina. 

Ellis to Hugo, Colo. 

Ellsworth 

Eudora 

Femle 

Fort Leavenworth. . 

Fort Riley 

Qorham 

Oroveland 

Orainfleld 

Grinnell 

Grover 

Harper 

Hannum 

Uays 

Hilton 



108 

85 

108 

108 

103 

109 

106 

85 

86 

106 

86 

86 

86 

108 

106 

109 

85 

85 

85 

85 

109 

102 

109 

106 

85 

85 

108 

85 

86 

85 

85 

a5 

108 
102 
85 
85 
108 
86 
85 
86 
108 
109 
85 
106 



HolUday 86.87 

HoUldaytoAbUene 85 
Ilolliday to Harri- 

sonville. Mo 87 

HoUiday to Kansas 

City, Mo 85 

Homer 85 

Huscher 109 

Hutchtekson 108 

Inman 108 

Johnstown 108 

Junction City 8.5 

Kackley 109 

Kanopolis 86 

Kansas City 86.102 

Kickapoo 103 

Kingman 108 





647,653 1 
576,577 


1 , 


1 


... ....: 'rri-m 




244 1 


: 
576 


774 




1 , 771 






829,830 
648 


,. 


1 1 773 






680 


1 


578 


' ! 771 






581 




583 




682 


; 773 




773 






648 


1 1 


576 , 


1 


579 




677 




583 




648 


::::::::i:::::::j:::::::: 


826,827 
649 


::::;:::!::::::..::::.:.. 


... 772 






576 


1 


681 , 


774 


1 




582 




580^582 




582^685 


1 


681 




576 


772 






828 




579 


1 


582 


772 




1 


863 


1 ' 


583 1 




577 


774 






648 1 




682 ' 


77i 






576,627 
5715-579 




1 


626-627 


' 


576,676 
682 


• 




648 



772 
772 
771 



773 



679 

649 

681 

>,826 

828,829 



pages. 

Lashmet 108 

Lawrence i 85 

Leavenworth 102 

Leavenworth Junc- 
tion 102 

Lecompton 86 

Lindsborg ,.. 108 

Longford 109 

Lovewell 109 

Mcpherson 108 

McAllister 86 

Manchester 109 

Manhattan 86 

Medora 108 

Mentor , 108 

Mlltonvale ' 109 

Monotony 86 

Monument 86 

Morse , 87 

Nearman > 102 

New Cambria 106 

Newington 87 

Oak urn 109 

Oakley 85 

OakMUls 103 

Ogallah 85 

Ogden 86 

Olathe 87 

Oneonta 109 

PageCity 86 

Pomeroy 102 

Popes 102 

Pretty Prairie 108 

Quindaro 102 

Quhiter 86 

Rago 106 

Rossville 86 

Russell 86 

St. George 85 

St. Marys 85 

Salina 108 

Salina to Anthony. . 108 

Salina to Ellis...... 85 

Salina to Solomon . . 1 06 

Sharon Springs 85 

Silver Lake 85 

Solomon. . ." 108, 109 

Solomon to Salina. . 108 

Spring , 109 

Sulphur Springs , 109 

Talmage 109 

Tecumseh 85 

Terracotta 86 

Topeka 86 

Turkey Creek 86 

Vamcr 108 

Victoria 85 

Wade 102 

Wakeeney 85 

Walker 85 

WaUace 85 

Wamego 86 

Weaver 86 

Webber 109 

Weskan 86 

Wilson 85 

Winona 86 



pages. ' pages. 



778 



jnges. 



677 

827,828 



827 
677 



. ni,772 , 



648 
649 



772 ' 
771 ,. 



684 
647 
579 



773 
"773'; 



648 
584 
684 
626 
826 
579,580 
626 
648 



583 
579 
626,627 
648 
684 
826 
827 



826 



243 



678 
582 
578 
578 
580 





771-774 







680^582 

679,680 

684 

678 


'::::::::::::::::::::::: 








808 






579,647 
679,680 


i , 






781 




648 



773 



647 
677 
681 
577,678 
584 



828 
688 
582 
684 
678 
576 
649 
584 
581 
684 
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Index to elevations and descriptions of hejuih marks — Continued . 
KENTUCKY. 



Elevation. 



Description. 



I 



Place. 



This I Rept. This 
publi- ' \m, ' publi- 
cation. ; App. 3. . cation. 



, pages, pages. > 

Alexander...! > 464 i 

Alpine 627 

Arlington ' 464 i 

Bardwell 464 

Blanchett i 627 

BuTRin 627 i 

Bumside 527 ' 

Brannon 527 

Clinton i 464 > 

Columbus 93 

Corinth 

Covington 

Crittenden 

Crescent Springs 

Danville 

Dixon 

Donerail 

Dry PIdge 

East Cairo 

Erlanger 

Eubank 

Faulconer 

Floyd 

Flat Rock 

Fort Jefferson 93 

Fulton 

Georgetown 

Oreendale 

Greenwood 

nickman * 93 

Hlghbrldge 627 



Rept. 

vm, 

App. 3. 



Rept. 

1899, 

App. 8, 



Place. 



pages. \ pages. . pages. 



623 



626 



527 

626 

627 

626 

527 

626 

627 < 

627 

464 

526 

527 

627 

627 

528 

464 

464 '■ 

627 ' 

627 

628 



nillenmeyBr 
HInton... 
Jessamine 
598 Junction City 

Klnkald 

Kings Mountain 

I I^exington 

Ludlow... 

698 Mc Kinney 

I 715,718 Mason.... 

623 I Moreland 

622 1 Newport 

623 I I NIcholasville 

622 Norwood, 

626 , Pineknot 

622 I Pulaski 

624 I il Richwood 



Rodgersgap 
lie. 



698 '! Sadlevlll 

622 Science Hill 

627 ' Sherman 

Sloans Valley 



Somerset 
Strunk 
Waynesburg 
Walton 



627 

629 

698,718 

698 
! '""624' : Whitley 

624 WIckliffe 

629 ! Williamstown 

715 , Wllmore 

.625,626 i , Worshams Landing 




UAO 

628 


689 


627 


622 


624 , 


624 


027 


023 


628 


628 1 


629 


627 1 



LOUISIANA. 



Acme ! 

Acme to Barbin : 

Landing { 

.\cme to JonesvIUe., 
Alabama Landing . . 

Albany Point 

.\Iden Bridge ' 

Alexandria 

Allen Green ! 

Alto 89 

Anchor i 91 

Arbroth 91 

Arcadia 

Archibald ; 

Archibald to Con- | 

cordia 

Archibald to Co- 
lumbia ' 

Archibald to Ray- 

vlUe , 

Ashwood I 92,93 

Bank Smi th Place . . 89 
Barbin Landing.... 
Barbin Landing to 

Acme as 

Barbin Landing to 

Smlthland 88 

Barbin Landing to 

Shreveport 88 

Barbre Landing 88 

Barnes 87 

Baskin 89 

Baton Rouge 91 

Baton Rouge to 
New Orleans 91 

Baton Rouge to 
Smlthland : 91,92 

Bayou Bartholo- 
mew 90 




131 



/ Oil, 
■\ 612, 613 



. 134-136 ,607-612 



.;612-619 



Bayou D'Ar1)onne. 

Bayou Dorcheat.... 

Bayou Macon 

Bayou Sara 

Bavou Siord 

Belle Helene 

Benton 

Big Creek 

Black Hawk 

Black River 

Blankstx»n 

Bodcau 

Bodcau to Monroe . . 

Boeuf River 

Bonita 

Bonners Plantation 

Bougere 

Boyce 

Brooks 

Bullitt Bayou 

Burke 

Burtville 

Bumside 

Buxtons Landing.. 

Cabin Teele Plan- 
tation , 

Calhoun , 

Califomia.' 

Cam DO Bello Plan- 
tation 

^.^ CamptI : 

679 I Carpenter 

Carroliton 

Cash Plantation 

Caspiana Landing. . 

Catahoula Shoals . . . 

Cliarlleville , 

Celestine Plantation, 

Chef Menteur 

689,690 I Chenlere I 



673-675 

670-673 
674 
675 



88 

87 : 

91 
89 
91 
90 
89 
92 



90 : 
88 ; 
92 
88, 
91 

92 ; 

88 
01 ; 

91 ! 



87 
88 
87 



87 
91 



88 



91 



134 I 



. 616,617 

" "eio" 



.1. 



J. 



132 , 

is?" 

1 

140,"i4i'l 



670 
676 



679 
608 
670 
677 
670 
668-670 



618 



690 
670 
606 
672 



611 t. 
610 . 



679 



610 
669 
675 



1 670 

671 

1 676 

134 607,608 , 603,667 

.' 670 

670 

I 678 

I 132 ' 

. 130 1 

I 606 

.1 1 1 669 
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Index to elevatwuB and descriptions of bench marks — Continued. 
LOniSIANA-Contlnued. 



PIOM. 

ChouditMit 


Elevation. 

This Rept. 
publi- 19®, 
cation. App.3. 

88 .... 


Description. 

' ' " 1 
This Rept Rept. 
publi- 1903, 1899, 
cation. < App. 3. App. 8. 

paget. paget. Pa^«^ 


Clayton 


89 






ffi^O 


Ck>les Landing 


88 .. .. 






678 


Colfiix 


88 






672 


College Landing.... 

Colomb 

Columbia 


91 

91 

88,89 

89 

88 

88 

88,89 

«»89| 

88 


135 
132 

! 


■ "eio* 


678 


Columbia to Archi- 
bald 

Cohmibia to Jones- 
ville 

Columbia to Monroe 

Concordia 

Concordia to Archi- 
bald 







678-679 
677,078 
1676,679 
1680,681 

679-681 


Concordia to Jones- 
vlUe 


679 


Concordia to Vi- 
dftlia . 


88' 

91 

«>l 

88 1 




"eio" 


676, 677 


Convent 




Copeland 

Cottingham Land- 
ing 


m 

678 


Coushatta 


i 

87 1 

88 1 






671 


Crew Lake 

Crichtons Planta- 
tion 


676 
671 


Crowvllle 


88 1 

88, 

1? !:::::::: 

88 


131 
131 






Curtis *... 

D^lSf ^"'•.■•;:- 

Danville 


080 
676 
678 


David Ferry 

Delhi 

Delhi to Tensas 
River 

Delta 

DevaU 

Doyle 

Dubberly 

Ducic Fort Planta- 
tion 

niiTin<i| Landing 


88 


1 




673 


87,88^ 

88 

87,93 

91 

88 


131 

131 
145,146 


eii'eis" 


676 

"6i6."636 
670 


88, 

87 ■ 

88 [ 


131 




669 

610 
671 


Eastpoint *!.... 

Eden. 


88 

80 






671 
679 


Egg Bend Landing. 


88 

89 


130 




673 

680 


Elcho Plantation... 

Ennls 

Eva 


87 

91 

88 


1 


"m 


610 
681 


Fairchllds Island... 
Falrmount. . 


92 

88 


1' 'Mi' 




©72 


Falrview 

FarmprviUe 

Farmorville to 
Olendora. 


92 

89 

88 


137 
1 




683 

683 


Fishtrap Shoals.... 
Fish Pond 


89 

92 ■ 

89 


i37,i38' 




«)83 


Flofpnce 




680 


Fort Macomb 

Franlc Pierre Crwsk. 


91 

89 

88 




606 


684 

679 


Garyvlllo 

Gelsmar 

(tlbsland. 


91 

91 

88 1 


135 


■""*6i6' 


669 


Gibsons Landing... 
Gilbert 


88 j 






609,678 


89 


( 




680 


Gilbert to New 

Light 

Girard 

Glendora 


89 

87 

89 


131 


""m 


675 

682 


Glendora to Far- 
Goldman 


1 89 

92 


■ 142' 


1 «« 



Elevation. 



Description. 



Place. 



This Rept. , This Rept. Rept. 
publi- I 1903, publi- ; 19(J8, I 18M, 
cation. , App. 3. | cation, j App. 3. App. 8. 



! pages. 

, Good Hope Plan- 

I Ution 91 

Gordon 87 

, Grand Bend 88 

, Greenville 89 

Greenwood 109 

Griffin 93 

I Hahnviile 91 

Hamburg 88 

Hardscramble 

I Landing 88 

I Hard Times Land- 
ing 92 

Harrisonburg 88 

I Haughton 88 

Helena 89 

Hendersons Land- 
ing 87 

Hendersons Mill .... 88 

. Hermitage 91 

Hester 91 

Holly Grove 89 

, Holly Grove Land- 
ing ; 89 

, Holfy Ridge 87 

I Howanl 88 

Hurricane Bluff , 89 

Jeters Landing 88 

I Jeters Landing to 

' Shreveport 88 

Jones 90 

i Jones Bayou 88 

Jones Quarter ' 

Landing 88 

I Jonesvilio 88 

' Jonesville to Acme. 88 

' Jonesville to Co- 
lumbia 88 

Jonesville to Con- 
cordia 88 

, Jewella 109 

, Kenner 91 

King 93 

Kirks Ferry 89 

I Lake One 87 

Lacour 91 

, Landemeau 89 

I LaPlace 91 

L'Argent 92 

Lee Bayou 89 

Lind grove Landing 90 

Lobdell 91 

< Loggy Bayou 88 

Logtown 88 

T<otus Landing 88 

Lums 88 

Lutcher 91 

McClures Landing.. 88 

Mable 92 

Mangham 89 

Mansura 88 

Marksvllle 88 

Merrick 88 

Miles 91 

Mill Bayou 89 

, Millers Bluff 89 

! MiUikens Bend 87 

Monroe 88 

Monroe to Bodcau . . 88 

Monroe to Colum- 
bia 88 

Monroe to Parke- 

ville 89 

Monroeto Rayvl'liei 87, 88 



pages, pages. 
135 


pages. 


pages. 
675 






' 672 







(i80 




786 

'" "eos" 




' i46 




1 


1 


674 






681 


> 1143,144 




1 




1 678,679 
670 


! 




1 




680 







611 






681 




615,616 
609 




135 

132 

, 132 


604,605 




676 






670 


134 




1 682 


1 




681,082 
690 










i 681 






672 






679 






681 






678,679 
679 








786 




135 

144,145 






680 







676 


1 


619 




132 




1 135 

' 141 




680 


1 




600 




614 




1 , 


671 


1 1 




677 






670 






681 


135 


609 


68i 


141 




679 


1 




673 


131 




673 
674 


136 




683 


134 




1 eio 


1 




' 668-670 










677-678 






682 






676 
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Index to elevations and descriptions of bench marks — Continued. 
LOUISIANA— Continued. 



Elevation. 



Description. 



I 



Elevation. 



Description. 



Place. 



This ' Rept. I This ' Rept. , Rept. 

publi- im, , publi- im, 1899, 

, cation. App. 3. cation. App. 3. App. 8. 



Montgomery | 

Mooringsport i 

Moreauvllle j 

MoTganxa I 

Morville 

Mound 

Mound Landing.... 

Mount Airy 

Murrays Landing . . . 

New Era 

Now Light 

New Light to Gil- , 
bert ! 

New Orleans 

New Orleans to 
Baton Rouge 

New Orleans to i 
BUoxl, Miss 

New River , 

Nichols ' 

Nocks 

Normands Landing 

Old River 

Omega 

Osbomes Ferry 

Palo Alto 

ParkevlUe 

ParkevlUe to Cam- 
den, Ark 

ParkevlUe to Mon- 
roe 

Parkevllle to Wll- 
kersons Landing, 
Miss 

Patterson Planta- 
tion 

Pecan Grove Plan- I 
tation 

p^]^ > 

Plain beaiing 

Point Breeze 

Pointe Coupee | 

Point Pleasant 

Poland , 

Port Union Land- 
ing 

Pullaway Landing. 

Quebec 

Raocourcl 

Rapides 

Rayville 

Ray^iUe to Archi- 
bald 

Rayville to Monroe. 

RayvlUe to Vlcks- 
burg. Miss 

Red River Landing 

Riverside Planta- 
tion 

Riverton 

River View Plan- 
tation 

Rock Row Shoals. . 

Ruston 

St. Gabriel 

St. Joseph 



pages, pages. . pages, pages. 



91 
92 
87 
90 
91 



91 



138 



618 



pages. 
672 
682 
674 



Place. 



St. Maurice . 
St. Peters... 
St. Rose 



' This Rept. ; This 

publi- 1908, ; publi- 

I cation, i App. 3. j cation. 



675 



131 



609 



Sarpy 

Scotte Bluff... 

Sellers 

' ShUoh Shoals. 



pages. 
88 
91 
91 
91 



I pages, pages. 



Rept. 

19<13. 

App. 3. 



Rept. 

1899. 

App. 8. 



pages, pages. 
I 671 



91 



006 ! 



681 



131 

134 606,607 603,668 



91 134-136 607-612 



90,91 
91 
109 
92 



87,89 



92 
89,90 



136 



.604-607 
610 

786 



131 
140 



678 
671 
611 



608 



682 



90 , 689-691 



91 


136 

135 






91 






89 




680 


89 


i34 






92 


620,621 
617 




91 






89,92 
88 


144 


683 
673 


89 






683 


88 
87 


131 




676 


91 




619 




88 




672 


87 






675, 679 
679 


88 






87,88 
87 






675 






675,676 


92 




620 


676 


87 




610 


SR 






678 


87 






610 


89 






682 


88 
91 


131 


" "'eio' 


669 


92 


142,143 











Shreveport 

I Shreveport to Bar- 

' bin Landing 

Shreveport to Cam- 
den, Ark 

Shreveport to Fort 

Worth, Tex 

Shreveport to Je- 

ters Landing 

Sibley 

Simmesport 

I Slmsboro...: 

Smithland 

Smlthland to Bat^ 

on Rouge 

I Smithland to Fort 

I Adams, Miss 

' Smithland to Bar- 
bin Landing 

Stafford 

Steeles Switch 

Steins Bluff 

' Sunrise Landing... 

Sunshine 

Tallulah 

Tarbert (Miss.), op- 
posite 

I Taylor 

Tensas River to 

Delhi 

Tiger Island 

Terras Landing 

Trinity 

Upper Brownsville 

Plantation 

Vancevllle 

Viok 

Vldalla 



riSg|}- 



131,184 787,808 . 



604 
684 

670 



670-4J73 



89.90 ; 
109 



88,92 

91,92 

92 



91 
87 



92 



.133,134 i. 



782-787 



; 661,682 

! 669 

i 674 

669 

131 619,620 607 



.612-619 
.'619-622 



1 




678 


::::::::'. ::::::; 




679 






683 


' 131 








611 


605 




676 









669 



131 1: 



Vidalia to Concor- 
dia 

Vidalia to Fort Ad- 
ams, Miss 

Vidalia to Vlck»- 
burg. Miss 

Walls 

Wards Ferry 

Waterproof. i 

Water Valley 
Landing 

Waverly 

West Baton Rouge. 

West Monroe 

WhitehaU 

WilUamsport 

Willow 

Winnsboro 

WIsner 



90 
88 

88,92 



92 

92,03 

91 , 
90 

92 : 
I 

88 I 
87,88 



134 
131 



671 
676 
679 

671 



.138-140' K^'St? 



136-140 




! 
,140-146 






616 .. 






690 


141,142 




609 



676 



91 


613,614 


88 




91 


136 1 


9? 


." 6i9 1 


88 




89 




89 


' 




1 ; 



671 
679 
680 
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Index to ekvatiom and descriptions of bench marib«— Continued . 
MARYLAND. 



Elevation. 



Description. 



Elevation. 



Description. 



Place. 



't. i 



This ' Kept. This i Rept. (R 
publi- ,11903. I publl- ! 19(», | li , 
cation. | App. 3. cation. App. 3. , App. 8. 



Place. 



Adamstown 

Alberton 

Alexandria Junc- 
tion 

Altamont 



Annapolis 

Annapolis Junc- 
tion 

Annapolis to Wash- 
ini^n, D. C 

Baltimore 

Baltimore to Relay . 

Barnes ville 

Bartholows 

BeltsvUle 

Berwyn 

Black Bear 

Black Oak 

Bloomlngton 

Bond Station 

Bowie 

Boyd 

Brady 

Branchvllle 

Bridewell 

Brunswick 

Buckeystown 

Buckeystown Sta- 
tion 

Buck Lodge 

Capitol View 

Catoctin 

Cedar CUff 

Cherry Run 

Cloppers 

College Park 

Contee 

Crabtree 

Cresap 

Cumberland | 

Cumberland to Am< 

blersburg. W.Va. 
Cumberland to 

Foley, Pa 

Cumberland to 

Hancock 

Darby 

Davis 

Dawson 

Deer Park 

Derwood 

Dickerson 

Dorsey 

Doubs 

Elk Ridge 

Ellerslie 

EllicottClty 

Evitts Creek 

Frankvllle 

Frederick 

Frederick Junction . 

Qalther 

Qalthersburg 

Garrett Park 

Oermantown 

Oorsuch 

Gray 

Great Falls 

Hagerstown 

Hagerstown to 

Georgetown. D.C. 
Hagerstown to 

Hancock 



122 , 
121 

121, 
125 ' 
121 



Vage9. 



pages. ] pages. 

220 : 

218 



pages. 



215 
237 , 
216 



470 642,643 



121 



216 



470,471 j 642,643 

121 216,217 ' 

121 216,217 

106,107 730 

121.122 219 

121 , 216 

121 21.5 

125 237 

125 236 

84,125 237,244 



, This 
; publi- 
' cation. 



Hagerstown to 
Harrisburg, Pa. . . 

Halethorp 

Halplne 

Hancock 

Hancock to Cum- 
berland 

Hancock to Hagers- 
town 

Hancock to Wash- 
ington Junction.. 

Hanover 

Harwood 

Henryton 

HoUofteld 

Hoods Mills 



Rept. < This 
19<B. I publi- 1 , 11 
App. 3. ■ cation. | App. 3. 



pages. I pages. 



84 
121 
106 

84 

84,107 

84 

107 
121 I 
121 I 
121 , 
121 i 
121 , 



pages. 
' "m 



pages. 



Rept. 

18W, 

App. 8. 



pages. 
560 



729 



Hutton 84,126 



125 



106 

125 ' 

121 

121 

107 

122 

122 
106 
106 
107 
125 
84 . 
106 
121 ■ 
121 , 
125 ' 
125 
84,107 
125, 

84,125 I 



470 



237 



730 



643 



Hyattsvine. 
IJamsvUle... 
Ilchester.... 

Jessupe 

KeedysvlUe. 



215 
216 



219 
219 



731 



730 
729 
731 



729 



661 



216 

216 ; 

218 '. 

218 I. 

218 . 
238 . 

215 I. 

219 . 
217 .. 

216 i. 



561 
. 734-737 , 561 

I 660,561 

.730 734 



215 

216 

237 

236 

236 736,737 



561 



561,562 



107 : 737,738 

84,107 : 1734-737 



106 
121 . 
125 
84,125 
100 
107 
121 ; 
122 
121 . 

107 ; 

121 
107 
125 

122 : 

122 
121 
106 
106 



218 
236 



730 



561 



216 
220 
216 



729 . 
730 



562 



Knor 

Lansdowne 

Laurel 

Lime Kiln 

Linden 

Little Orleans 

Lowndes 

McKensie Station. 

MarriottsviUe 

Montevideo 

Monrovia 

Morgan , 

Mountain Lake 
Park 

Mount Airy Junc- 
tion 

Mount Savage 
Junction 

Mount Winans 

Mulrklrk 

North Branch 

OakCrest 

Oakland 84,126 

OeUa 121 

Oldtown 84 

Orange Grove 121 

Pinto 125 

Plane No. 4 121 

Point of Rocks 87,107 



216 
216 
219 



125 

121 

107 , 
121 I 
121 ; 
107 
121 



236 ■ 

216 ; 

216 ' 

219 

218 

.237,238 

219 



217 
216 



216 

8,244 

218 



217 
236 
219 



218 



737 



237 
219 
219 
218 



736 



729 ' 
729 I 



106 1 729,730 I 

121 , • 218 

121 218 

87 

84 



Potomac Station. . 

Rawlings 

Reels MiU 

Relay 

Relay to Baltimore. 

Relay to Washing- 
ton, D. C 

Relay to Washing- 
ton Junction 

Riverdale 

Rives 

Robert Station 

RockviUe 

St. Denis 

Savage Station 



627 
560 



87 627,628 

84 .'560.561 



Silver Spring. . 

Skipnish 

Sunnyslde 

Swanton 

Sykesvllle 

Tuscarora 

Vineyard 



125 
125 
122 
121 
121 



121 215,216 



236 

236 

219 

.216,217 

.216,217 



121,122 
121 
121 I 
125 
106 , 
121 , 
121 
87 • 
106 
125 
121 
125 
121 
107 
121 



. 217-220 
215 
215 



216 
216 



238 
215 
237 
218 



217 



«52S6— 09 — ^17 



562 



729 I 
731 



729 



561 



737 i. 



736 I 



562 



730 



627 



729 . 



729 I 



627 



730 ,. 
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Elevation. 



Description. 



Elevation. 



Description. 



Place. 



This Rept. I This 
publi- ' 19OT, ' publi- 
cation. App. 3. 1 cation. 



Rept. I Rept. 

im 1899, 

App. 3. App. 8. > 



Place. 



"I 



page^ , pages. 

106 I 

106 ' 



pages. 



Ward 

Waring 

Washington Orove. 

Washington Jono- 
tion 107,122 

Washington Junc- 
tion to Hancock.. 107 

Washington Juno- , ' 
tion to Relay |l21, 122 i217-220 

Washington Jono- 



Thls 
publi- 
cation. 



-I- 



220 



pages, paces, i, pages. 

729 I :! WatereviUe 121 

729 I ii WestBaitimope.... 121 

729 ' Westmore 106 

i| Weverton ' 87,107 

730 ' Whites Feny , 87 

, Williamsport ' 84 

730-734 'Wilson 

Windham 106 

Woodbine 121 

„ Woodside 106 

tion to Washing- Woodstock 121 

ton,D.C ,106,107 , 728-730 



Rept. This I Rept. Rept. 
im, publi- im, ! 18W, 
App. 3. cation. App. 3. l App. 8. 



216 


pages.l pages. 
779 ........ 




731 1 628 




62(7 


' fieo.rti 


470 


643 

729 i 


218 


779''..'..'.... 


218 





I 



lilCHIQAN. 



Algonac i 635 

BaokRiver i 1 536 

Barbeau ! 536 

Bay Mills 536 

Brimley , 636 

Delray " 535 

Detour ■ 536 

Detour to Iroquois 536 

Detroit i 535 

Detroit Junction...: i 53S 

EastChlna > 586 

Ecorse ; 535 

Escanaba ; 536 

Escanaba to Mar- ; 

quette i536,637 

Fair Haven 1 635 

Fort Gratiot ' 635 

OatasviUe 636 

Gibraltar I 535 

Gibraltar to Desh- ' 

tor, Ohio , 632 

Gibraltar to Tren- , 

ton ' 636 

Grossepoint 635 

Grossepoint Farms 635 

Iroquois Point 536 

Iroquois to Detour 536 

Kfiiden 636 

Lakeport j 536 

LaSalle 632 

Lexington 535 

Lexington to Tren- , 

ton 635 

McCarron 536 

Mackinaw | 536 



; 845,846 I 

, 847 

648 

650 , 

650 1 I 

I 843 

.645,646 

. 645-661 

644 I 842-844 
842/ 
846 1 

644 ^ 843 I 
i 791:1 



661 



647 



791 
845 
842 



653 
653-666 



644 842,843 

844 

845 



651 

.645^1 

647 

644 



.644,645 



842 
654 



644 842-847 

648 

652 



Maple Ridge i 

Marine City ' 

Marquette 536, 

Marquette to Es- 
canaba 536j 

Marys viUe i 

Monroe I 

Mount Clemens 

New Baltimore ' 

New Haven 1 

Newport 

Pine River I 

Port Huron 

Raber 

Rot>erts Landing... 

Rosedale | 

Roseville 

St. Clair 

Sands I < 

Sand Beach 

Sault Sainte Marie 

Schlesser 

Sibleys 

South Rockwood.. 

Stalwart 

Sterilngville , 

Trenton I 

Trenton to Gibral- 
tar 

Trenton to Lexing- 
ton 635, 

Vienna 

WindmiU Point.... 

Wyandotte 



■| 



636 




791 


536 1 




846 


537 




791 


637 

535 


651 


791 
847 


532 ' 




654 


535 i 




844 


535 ' .... 




846 


538 1 




842 


532 1 




658 


538 




842 


535 ' 




847 


536 1 

535 


646,647 


846 


536 , 

535 


648 


844 


S? ':::.;::. 


846 


536 


791 


635 ; 

536 

636 ; 

535 ' 


651,652 

G48-660 

646 


843 


532 


653 


636 

636 

535 ... . 


647 
647 


'842,'843 

842,843 

842-847 
654 


535 

538 

632 


644 
644 


535 . . 


844 


635 


842.843 



MINNESOTA. 



Ada 

Aitkin 

AltMntoBrainerd. 
Aitkin to Grand 

Rapids 

Albany 

Alexandria 

Angus 

Anoka 

Argyle 

Ashoy 

Averill 

Avon 

Backus 

Bald Eagle Jimc- 

tion 

Ball Club 



116 

98,99 

96 

99,100 
114 
114 
116 
97 

116 I 
115 
116 
114 



; L 



100 I 
99 



170 1 I Bamesvllle., 



146 



146-148 
149 

151,152 
171 



171 
167 
169 
149 



785 I 
783-786 , 



Bamum. 
Bear Island . . 
Belle Prairie. 

Beltrami 

Bemidji 

Bena. 



I 
116 1. 
100 I. 

97 . 

98 j. 
116 I. 



99 

Blackberry 99,100 



169 ; 



170 I 



786 
779 

782 



587 



776,777 , Borup. 

I Brainerd 

, ,' Brainerd to Aitkin. 98 , 

Brainerd to Cass 

, Lake ■ 98 

Brainerd to St. ' 

Cloud 97,98 

789 Brandon 114,115 

I Brock Creek 100 



148 
116 169,170 



692 
594 
597 



585 



58&-600 



162 ' 



783 
783-785 



779-783 



788 
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Index to elevations and deecriptions of bench marks — Continued . 
MINNESOTA— Continued . 



Elevation. 



Description. 



Elevation. 



Description. 



Piaoe. 



This 
I publi- 
cation. 



:! 



, pages. 

Browns HIU 100 

Carlisle I 116 

Carlton ...; 100 

Cass Lake 96,d9 

Cass Lake to Brain- ' 

erd I 98 

Cass Lato to Lake i 

Itasca • 98,90 

Cass Lake to Grand > 

Raptds 09 

Cedar Brook, 

mouth of 98 

Centervllle 

Central Point. 

Childs 

Clearwater 

Clinton 

Cohasset 

College viUe.... 

CoUls 

Crawford 

Crookston 

Cuba 

Dakota 

Dal ton 

Daytons Bluff. 

Dean Brook | 

Deer River 

Downer 

Dresbach ' 

Duluth 

DuluthtoSt. Paul. I 

Dumont 

Dutchmans Coulee . i 

East St. Cloud I 97,113 

Elbow Lake 114 

ElkRlver 97 

Erdahl 114 

Euclid 116 

EvansvlUe 114.115 

EvansvlUe to St. i 

Cloud 1113,114 

EvansvlUe to i 

Stephen 1115,116 

EvansvlUe to Wa- 

tertown, S. Dak. . 

Farris 

Felton 

Fergus Falls 115,116 

Florence 

Forest Lake.. 
Fort Ripley.. 



Rept. , This 

1903, ! publi- 

App.3. cation. 



pages, pages. 

..V.V.'.y" m 



Rept. I Rept. 

1903, ! 1899, 

App. 3. App. 8. 



Place. 



This Rept. , This 
publi- 19&, publi- 
cation. App. 3. ; cation. 



pages. 



pages. 
788 



100 
95 
114 
97 
114 
99 
114 
114 
116 
116 
99 
95 
115 
94 
96 
99 
116 
95 
100 
100 
114 
05 



.|590,593 
.;586-590 
.,500-593 > 
'503-596 



786 



.153,154 



785 
789 
745 



779 



149 

155 

169 

.170,171 



596 



503 I 



.1167,168 



753 



.1 



169 



.595,596 , 



738 
784 



165 



.i 753,754 
.! 785 
. 785,790 



148 : 
.1152,153 



747 
779 



152 
I 171 
152,167 

148-152 

167-172 



778 



Freeport 
Frldley. 

OarQe'd 

Gladstone 

Giyndon 

GraceviUe 

Grand Rapids 

Grand Rapids to , 

Altken 99,100 

Grand Rapids to 

Cass Lake 

Hackensaok 

Hadler 

Harris 

Hastings 

Hay Creek, mouth 

Hennepin River, 

mouth of 

Hereford 

Highwood 

Hinckley 

Homer 

Hubert 



114 


152-158 

"'ieo' 

168 






99 

116 ' 


590 




116 


1 




05 ' 




745 


100 




789 


98 


t 


782 


114 

97 ■ 


i49 

1 


776 


114 

100 


152 


790 


116 

114 


169 
165.156 






90 


697 

503-598 
587,588 




100 

99 


146-148 




96 






116 

100 


170 


788 


94 






740 


98 






784 


99 




592 




114 

94 


i53 


739 


100 






787 


95 






752 


98 





5R5 





Hull I 

|! Hunters 

,1 Island Lake ' 

Island No. 1 

Island No. 18 

Island No. 22 

Itasca 

Jenkins 

Keplers Coulee 

Kettle River 

Kings Coulee 

Kittson 

La Crescent 

Lake Itasca 

Lake Itasca to Cass 

Lake 

n La Prairie 

La Salle River, 
I mouth of 

LakeCity 

, Lakeside 

I LamoIUe 

I Lawndale 

Leaks 

' Leech Lake 

I LIbby 

, Little Falls 

I Little Rock 

Lockhart , 

Lomond 

I Lothrop 

, Maltby 

Melby : 

Melrose , 

I Merrifleid 

Mildred ; 

I Miller 

.Minneapolis 

Minneopa 

I Mississippi 

Mission Creek 

Montlcello 

Moose Lake , 

i Nelson 

' Newport 

I Newport Landing.. 

Ninlnger Slough, 
I foot of. 

Ninlnger Slough, 

' headof. 

{ Ninlnger Slough, 
I mouth of 

North Branch 

, North Prairie 

Nushka 

Old Crow Wing 
Ferry 

Old Fort Ripley. . . 

Old Indian Mission. 
I OrtonviUe 

Osakis 

, Otsego 

Parkdale 

Pequot 

' Pine City 

Pine River 

Point Doudas ..... 

Pokegama Lake 

, Portage 

Prospect HIU 

Pullman 

Rabbit River, 

mouth of 

' Red Rock 

Redwing 

. Roeds Landing 



pages. 
99 
98 
98 
98 

94 1. 
98 |. 
97 '- 
96 . 

95 |. 
100 '. 

95 :. 
116 I. 
95 . 
9.. 

98,99 ,. 



pages, pages. 



170 



Rept 
App. 3. 



pages. 
596 



Rept. 

1»», 

App. 8. 



pages. 



784 
784 
740 
782 

777 



746 

I 787 

746,747 



-I- 



592,503 

590-503 
507 ; 



.1- 



99 . 

95 . 

95 . 

O-S I 

116 ;i68,160 

98 , I 

98 1 

100 1 147 

98 

97 ' 

116 \'.'.'.'.V.V.\""m 

99 ' , 

98 . 



:i:: 



115 i 167 

114 149,150 

98 ' 

98 , 

100 ! 

97 t 

95 i 

100 ,147,148 

100 t 

97 

100 I I 

114 ' ' 151 

94 

94 



754 



746 

744,746 

, 768 



685 I 



781 
780 



503 



586 

687 



787 
' 776,776 
762 



I 788 
, 778,779 
I 787 



7S9 
730 



94 

94 






740 
740 


94 


1 


740 


100 


' 


789 


98 


i 


781 


99 




504,606 




96 




782 


96 


1 


782 


98 






784 


114 


i56,i57 
150,151 






114 






97 




778 


115 


i68 






98 




686 




100 




788 


98 




686 


784 


94 





741 


99 




506,507 




100 


147 




99 


602 




94 




730.740 


08 





784 


94 ; 


739 


94,95 i 


743,744 


95 


747 



Digitized by 



Google 



260 



PRECISE LEVELING IN THE UNITED STATES, 1903-1907. 



Index to elevations and descriptions of bench marks — Continued. 
liINNESOTA--Contlnued . 





Elevation. 


E 

This 
publi- 
cation. 

pages. 

:::::::: 

i68 


escription. 


Place. 

SmithvlUe 

South Bemidji 

Stacv 

Starke 

Steplien 

StMhen to Evans- 
Sturgeon Lake 

Tenney 

Teepeeota Point... 

"The Rapids" 

Thomson. 

Thorsborg 

Tintah 

Towhead Rapids. . . 

Vema 

Wabasha 

Waoouta 

Waldeck 

Walker 


Elevs 

This 
publi- 
cation. 

pages. 
100 

99 
100 

99 
116 


Ition. 

Rept 
App. 3. 

pages. 


D 

This 
publi- 
cation. 

pages. 


escriptlo 
Rept 

im, 

App. 3. 

pages. 
''69i' 
"595" 


a. 


Place. 

Rice 1 

Richmond 


This Rept 
publl- ' im, 
cation. , App. 3. 

paget. pages. 

96 1 

95 

95 

95 

99 ' 

116 

98 ... . 


App. 3. 
pages. 

590,' 591 ' 


App. 8. 

pages. ' 
780,781 1 

753; 

754 ! 

747 ■ 

78i 

788 ; 


App. 8. 


River Junction 

Roscoes Coulee 

Rosby 

Rothsay 

Royalton 

Rush City 

Russia 





167-172 

■"iw' 


789 



115,116 

100. 

114 

95 






100 








787 


116' 

97 




170 






St. Augusta 

St. Cloud { 

St Cloud to Brain- , 
erd. 




779 

779,780 

1 
779-783 i 


■■'592' 


748 


''''ih } 

©7,98 


148. 149 




99 
100 
114 
114 

98 








■*"i62" 
153 


786 


St Cloud to Evans- 


113,114 

97 


148-152 




784 


ville 


100 
95 
95 
99 




148 






St Cloud to St Paul 




774-779 
737,738, 
775,790 
785-790 
774-779 

737-774 ' 
739,740 


747,748 


St Paul { 


94,97, il 

100 1/ 

100 


r" 


{ 








744 




146,147 






St. Paul to Duluth 


98 
116 




588,589 
1 




St Paul to St- Cloud 


97 






Warren 

West Duluth. 

West Union 

Wheaton 

Wheatrille 

White Bear 

Wilkinson 

WUlo;? River 

Winona 

Wyoming 




171 

'iso' 

155 
170 




St Paul to Savanna, 

ni 


94-97 






100 

114 

114 

116 


785 


St Paul Park 


94 









St Joseph 


114 : 

100 


149 






Sandstone Junction 





787 


100 
98 

100 
95 

100 

114 




790 


Sauk Center 


114 ' 

97 


1 150 








589,590 




Sauk Rapids 

Schley 

Shirley 

Short Line Park.... 





780 






787 


99 




593,594 








751,752 


IS !:::::::: 


' 171 








789 




786 
MISSIS 

695 

612 
700 
694 
693 
595 

692 

692 

611 

695 

691,692 

591,592 

692 

096 , 

638 1 

596 

638 

639 

593 

696 

708 

700 

692 

695 

696 

640 , 

639 


Yarmouth 

JSIPPI. 

Clarksdale 

Clarksdale to Friar 

Point 

Clarks Landing — 

Clinton 

Clover HUl 





153 


643^644* 






J- 

90 

92 

463 

87 

90 

90 

90 

463 

91 

91 

90 


■■"i37* 

......v. 


""'eos' 

605 



1 

90 

90 

90 

87 

90 

90 

90 

90 

90 

463.532 





Argyle 

Arnot 1 

Artesla ; 

Auburn Plantation.! 

Austin : 

Australia 


696 

607,696 
696 
636 
697 


Balrd 

Baldwyn ' 

Bay St Louis 

Beauvolr i 

Bee Lake 


Coahoma 

Commerce 

Concordia 

Content 

Corinth 

Corinth to Cairo, HI. 

Corinth to Mem- 
phis, Tenn 

Corinth to Meridian. 

Corinth to Tuscum- 
bla, Ala 


697 
699 
695 
696 
596,700 


Belle Isle Planta- 


90 

87 

90 

90 463 

463 

90,91 

90 

90 

87 

463 

87 

87 






664,'6d5' 
604-607 




463,464 


596-^599 


tion 

Ben Lomond Plan- 


87 


641,642 


tation 

Beulah 

Blloxl 




463 

530,532 
463 




642-«44 


eAJCMt 

700-702 


BUoxi to Mobile, 


De Soto 




594 


Ala..r. 


Edwards 

Enola 

Enterprise 

Forest 

Fort Adam.s 

Fort Adams to 

Smithland, La. . . 
Fort Adams to Vi- 

dalia, La 

PortLoring 

Friar Point 

Friar Point to 
Clarksdale 

Friar Point to Mem- 
phis, Tenn 

Friar Point to WIl- 
kersons Landing.. 

Olendale 

Olenora Plantation. 


87 


688 


Blloxl to New Or- 
leans, La 

Blakely Plantation. 

Bolivar 

Bolton 

BoonevUle 

Bovina 

Brandon 


90 

87' 

92 

92 

92 


'■"463" 


i;»-140 


' '«2i' 
619^22 


692 
594 
639 




463 






90 

90 


........ 


693 


Buck Ridge 

BuggH Liindlng 


90 

531,632 


1 




694,697, 
698 


Bumsvllle...r 

Calmar 


530,532 

90 

90 

90 

91 

87 

91 

87 


c....... 


643 

""m 
"m 


90 
90 




697,096 
698-700 


Carsons 

Chllders 








Chinchuba 

Chunkeys 

Claiborne . 


90 
90 
87 








694-696 








696 


ClarksburK 








612 
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Elevation. 


DescriptK 


m. 

App. 8. 

639 

612,691. 

69^ 

61(MJ12 

692-694 

691,697 
693 
505 , 
611 ' 
604 
640 
600 ' 
604 . 
708 
603 
611 
603 
700 
630 
637 ; 
640 

604 ; 
612 

612 
602 
611,612 , 

612 

608 
504,505 

611 
504,640, i 

714 
504-596 

503,504 

636-640 

713,714 
600 

601,607 

601,668 
639 
696 
677 
695 
638, 
640 1 
502 

601,607 
505 

611 
601 
639 
639 
691,697 

«». 

MIS8C 


Plaoe. 

Quitman 

Rankin 

Refuge 

Refuge Plantation.. 
Reserve Plantation. 

RIenzi 

Rlverdale Planta- 
tion 

RIverton 

RobinsonvUle 

Rodney 

Rosedale 

RusseU 

Saltillo 

Satartla 

Soooba 

Scranton 


Elevs 

This 
publi- 
cation. 


ition. 

Rept. 
App. 3. 

^^ 
* '463* 


D 

This 
publi- 
cation. 

pages. 
i42,'i43' 


escriptio 

Rept. 

1908, 

App. 3. 

pages. 



n. 


Plaoe. 


This 

87 
87,90 

87 

00 

00 
90 

87' 

90 
87 
90 
90 

90" 

15 

87- 

87,93 
87 

90 

87 

87 
00 
87 

87 
00 

87" 

87 

87 

90* 

90 
91 
87 
90 
88,92 
90 
87 
87 
90 
90 

87 
91 
87 
87 
90 
90 

87 
93 

"'m 

87 


App. 3. 

pages. 



This 1 Rept. 
pubii- im, 
cation. App. 3. 

pages, pages. 


App. 8. 


Graham 

Greenfield 

Greenville 

Greenville to Vlcks- 
burg 

GreenviUe to Vlcks- 
burg via Green- 
wood 

Greenville to WU- 
kersons Landing. 

Greenwood 


pages. 

ri 

87 
1 87 

87 
90 
90 
92 
90 

oo", 

' 


pages. 
594 
639 
612 
612 
611 
596 

611 
605 
604 




605 


Guntown. ..... 


479 
463 

■ "463' 
463 
463 

' "463' 




"807 


;;;;;;;; 


:::::::: 


714 


Hays 

Heathman 

Hickory 

Horn Lake Greek. 


::::::::|:::::;:: 
:::::;::!::::::;: 

"]] ]]" j 

........ \........ 


505 
602 
504 
502 


Hughes Landing... 

Indmn Creek 

Indlanola 

Ingomar. . . . 
IttaBena 


Shannon 

Shlloh Plantation.. 

Shubuta 

SIdon 

Smiths 

Star Landing 

Stonevllle 

Storm vllle 

Tallulah Landing.. 

Tarbert (opposite, 

in La.) 


87", 

o6" 

87 ; 

00 

00 

00 

00 : 

87 

02 
00 
00 
00 


505 
611 
504 
603 
638 


luka 

Jackson 

Klelnston 

Lake 


530 


;;;;;; 1 ; 


600 
604 
606 
604 


T^k-AnhArlAs Tjuirl. 




i 








611 


ing 

Lake See 






620 




Lake Washington 

Landing 

L' Argent 

Leota 




1 


Tchula 

Terrene 

The Bogue 






603 













605 














604 








Toomsuba .. 


479 
463 
463 






714 


Longwood Planta- 
tion 




'■'463' 

463,479 
463 

463 
478,479 

........ 

463,523' 
■' '463" 

........ 








Tupelo 

Verona 

Vlcksburg 

Vlcksburg (Delta).. 

Vlcksburg to Green- 
viUe 

Vlcksburg to Green- 
ville via Green- 
wood 

Vicksburgto Merid- 
ian 

Vlcksburg to Ray- 
viUe, La. 

Vlcksburg to Vlda- 
lla. La 

Warfleld Potot 

Wf^vAlatid 




87,00,03 ; 
87,03 

87 ' 

90 

87 ' 
} 87 

91 






505 




1 

1 







506 


Lyon 

Macon 

Meridian 

Meridian to CorinUi 
Meridian to MobUe, 

.\la 

Meridian to Vlcks- 
burg 


130,146 


{ 


602 
610 


"'463' 
463 




........ 

140,146 







610-^12 

e02-«>4 
636-640 


Meri(Uan to York, 
Ala 


610,636. 
676, 676 


Millers Bend . 


:;:::::;■■ "60^ 

i39,'i46' '.'.'.'.'.'.'.. 

1 «» 





.'.'.V.'...\' m 
]][////,•, 






Mississippi City.... 
Morton 


" '666' 


612 
608 


Mound Place 


Wavnesboro 


503 


Natchez 


West Point 








505 


Nebletts Landing.. 

Newmans 

Newton 


White Harbor 

Wllkersons Land- 
ing 


91 

90 

90 

90 

90 

90" 

90 

86 
93 
102 




605 

■ 


601 






606 


Ocean SpriuEs 

Off utts Landing.... 

Okolona 

Palmetto Planta- 


WUkefsons Land- 
ing to Friar Point. 

Wllkersons Land- 
ing to Greenville . 

Wllkersons Ldg. to 
ParkevUle,La.... 

Winchester 

Yazoo City. . . 








604-006 








601,697' 


tion 

PfMS P.hri«t.iiin 








680-601 


Pearson 


463 






503 


Pplahatchee 






602 


Port Anderson 


Yazoo River 

►URI. 








602 


Prentiss 


.. 








Adrian 


624 
724 
567 
833 
625 


Arthur 

Ashbum 

Atherton 

Balnbridge Creek.. 
Becker 


624 


Alexandria. 


" '480" 
503 


!!!!!!!! 




725 


AUenton 

Amazonia 


459 




828 
722 


Archie 


! 


705 
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Index to elevations and descriptiona of bench marki — Continued. 
MISSO URI— Continued. 



Elevation. 



I 



Place. 



This Rept. 
publi- im, 
cation. Aiyp. 3. 



Belton I 

Berger. i 

Berlin 

Big Blue River 

Bigelow 

Birmingham Point. 
Blue Mills Landing. 

BlulTport 

Bois Brule 

Boles 

Bon Homme 



pagei. < 
87, 



pages. 



102 
102 
103 



.459,603 



102 ; 
101 



480 



Description. 



'I 



This 
publi- 
cation. 



Elevation. 



Description. 



Rept. Rept 

im, 1899, 

App. 3. , App. 8. 



Place. 



I 



480 
502 
502 

BonnotsMUl l 450,505 



BoonvUle t 101 i 

Boston 86 

Boston to Chester, 

Ark 86 

Boston to Harrison- 

vlUe 86,87 

.. jQj 

100 i 



Buckhom Point.. 

Bull Rock 

Butler 

California 

Cambridge 

Canton 

Cape Girardeau.... 
Cape Girardeau 

County 

Cape Rock 

Carondelet 

Carthage 

Centaur 

Centertown 

Center View 



84 
101 



481 

480 
480 
480 



84 
85 I 



502 



Chamois 450,504 



i:harbonnier Point . 

Clarksburg 

ClarksvlUe 

ClaysviUe 

Cliff 

CUflCave 

Cold Water Creek, 

mouth of 

Cole 

Coleman 

Columbia Bottom.. 

Commerce 

Coming 

Courtney 

Craig 

Creve Cceur Lake.. 

Cromwell Point 

Curzons 

Deer Creek 

Dewltt 

Dover 

Drew 

Dundee 

East Atchison 

Edwards 

Elliotts Landing... 
Elston 

Etlah 



84 1 
93 
100 



501 



pages, pages. ; page*. 



; 568,80) 
820 

. 575,824 
834 
722 
823 
815 
721 

.' 795,796 
794 

f,S70,8(fi, 



I This I Rept. , 
I publi- 1903, publi- 19d3, I 
cation. App. 3. cation, i App. 3. 1 App. 8. 



This I Rept. ' Rept. 



Franklin 

Franklin Island... 

Gasconade 



f 812,813, 
i 814 
I 622,623 

. 619-023 



84 I 

87 I 



480 
480 



501 



500 
481 



816 

809 

624 

I 571 

, 816 I 

: 724,725 

723 

.1 722 

722 

720 

622 

i 794 

.1 571 

574 

[560,803, 

[ 804 

792 

572 

726 

809 

720,721 

720 

791 
.1 571 
.. 626 

I 791 

728 



Geigers Landing.... 

Glasgow 

Grand Eddy 

Grand River 

Grays Creek 

Grays Point 

Greenwood 

Gregory Landing. . . 

Gumbo 

Halls 

Hannibal 

Harrisonvllle 

Harrisonville to 

Boston 

Harrisonville to 

Holliday, Eans . . 
Harrisonville to 

Pleasant Hill 

Hermann 



pages, pages. 

101 

101 I 



pages. , pages. 



.459,504 



101 
101 



101 
100 ; 



480 



85 



481 



103 
93 

87 

86,87 
87 
87 





1 


501 


1 




::::::::i:::::::: 




808 













1 



pages. 

813 

812 

/ 568,509, 

-\ 801,802 

.. 810,811 

.. 815,816 

722 

817 

806 

T23 

574 

724 

794 

831 

725 

626 



/459,503,l\ 
\ fi04 if- 



HUton 

Holden 

Horton 

lUinoU 

,! Independence 

i Irwin 

: IsbeU 

h Jamestown Land- 

l| ,^^ 

I Jasper 

I Jefferson Barracks.. 

' Jefferson City 



103 1 1 834,835 

102 I ! ' 823,824 



103 I. 



101 
103 



834 

601 ' 1 793,794 

' 816 



101 
102 



505 I. 



103 

101,102 

101 

84 



501 
503 



E wings Landing... 

Exeter 

Fablus River 

Forbes 

Forest City 

Fort BeUeiontaine.. 
Fortuna. 



.459,503 
505 



804 
817 

.. 819,820 
794 

.. 798,799 
830 
819 
812 
571 
r 568,799, 

■\ 800 

806 



93 
103 
108 



85 





1 






501 






J.. 



725 
833 
833,834 
791 
572 



I Jefferson City to 

Pleasant Hill 

Jefferson City to 

Kansas City 

Jefferson City to 12 

miles above St. 

' Louis 

Jefferson City to St. 

Louis 

Jefferson Station... 

, Kansas City 

; Kansas City to Jef- 
I fersonCity 

Kansas City to 
I Pleasant Hill 

Kansas City to St. 
Joseph 

Kansas City to Hol- 
liday, Kans 

' Kenmoor 

Kent 

I Kimroswlck 

Klmpton 

i Klnravllle 

I Knobnoster 

Labaddle 

La Grange 

Lamar 

Lamonte 

Langdon 

Laynesville, 

Lees Summit 

Lexington 

Lisbon 



.. 625-627 

626 
/ 568, 800, 
•\ 801 



93 , , 725 

85 1 1 1 674 

86 1 624 

' 480' 720 

85,102 1 575,824 



.459,505 1 670,806 



501 1 792 

86 622 

480 ! 720 

100 450,505 {^^^ 

84,85 j I I 570-674 

100-102 807-825 



85,102 
100-102 



.500^506; 791-W7 

450 ' 667-570 

480 720 

r575,ffi4. 



-V 



807-^25 

85 I 574,675 

102,103 826-882 

85 1 675,576 



103 



87 . 
86 '. 
85 . 



503 
480 



93 I 
86 
85,86 ' 
103 
101 
85 
102 
101 



502 i 



831 
798 
720 
625 
574 
578 
795 
725 
623 
573 
835 
818 
574 
820,821 
I 814,815 
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Iridex to elevations and ducriptions of bench marks — Continued. 
MISSOURI— Continaed. 



Elevation. 



Description. 



I. 



Place. 



LitUeBlue 

Little Blue River. . 

Lone Tree 

Loose Creek 

Louisiana 

Malta Bend Land- 
ing 

Manon 

Matthews Landing. 

Miami 

Milo 

Missouri City 

Mona 

Monett 

Moniteau Creek 

Montserrat 

Morrison 

Mount Vernon 
Landing 

Musicks Ferry 

Napier 

Napoleon 

Nevada 

New Frankfort 

New Haven 

New Sibley 

Nishnalx>tna 

Nodaway 

Northrup 

Osage City 

Otterville 

Overton 



This Rept. This Rept. Rept 
pubii- ' im, publi- 1903, la^, 
cation. | App. 3. cation. App. 3. App. 8. 



85,102 
87 



pages, pages, pages. 



505 



101 i 
100,101 
102 
101 ' 
86 I 
102 



I- 



501 



101 , 
85 



823 I 
625 
805 
726 

818 ' 
809,810 
822 
817 I 
623 I 
823 
794 
621 I 
810 ' 
573 ; 



.1459,504 i 569,8 



101 



103 I 

102 I 



501 



101 I 



811 I 

702 

834 

822 

623 ' 

816 



102 
103 
108 
102 



1459,603 568,799 

823 



Phelps 

Pierce City 

Platin RockCreek 

Pleasant HiU 85,87 

Pleasant Uiil to 

IlarrisonviUe 87 

Pleasant nUl to 

KansasCity 85 

Pleasant Ilill to 

Jefferson City 84, 85 

Port Royal 

Purdy 86 

Quarrytown 

Raymore 87 

Reeds 86 

RichlliU 86 

Richland Creek 101 

Rocheport 101 

Rush Tower 

Rushville 103 

St. Albans 

St. Aubert 

St. Charles 

St George 103 

St. Joseph 103 

St. Joseph to Sioux 

City, Iowa 103,104 

St Joseph to Kan- 
sas City 102,103 



820 

469,506 ; | 670,806 

I........I , 672 

! 811 

, 624 



621 
720 
574 



480 



502 

-iso" 



574,575 

. 570-674 

I 796 

621 

721 



622 

:.. 624 

1 815 

811 

480 I 720 

I I 830 

602 796 

469,506 569,804 

601 1 792,798 

831 

831,832 

833-842 



Place. 



Elevation. 



This Rept 

publl- 19&, 

I cation. App. 3. 



St Louis 

St Louis to Cairo, 
111 . 

St Louis to Jeffer- 
son City 

St Louis to Odin, 
HI 

St Louis to 12 
miles above St. 
Ix>uis 

St Louis (12 miles | 
al)ove) to Jef- 
ferson City 

St Louis ( 12 miles I 
above) to Graf- 
ton, 111 

St Paul !. 

Ste. Genevieve i. 

St Marys L 

Salt Creek 

Sandy Hook Land- 
ing 

Sarcoxie ; 

Saverton 

Scott 

Sedalia 

Seligman 

Sheldon 

Shipley Landing. . . . 

SIbfey. .T:... 

Sibley Bridge 

Smith ton 



pages, pages, pages. 
84 480 



Description. 



This 
publi- 
cation. 



.480,481 
459 



84 



480 
.500-505 



101 

101 
86 
93 
84 
86 
86 
86 



480 
469 
480 
480 



102 
102 
85 



505 



South Point , 459,502 



Stanleys Landing.. 

Stevens 

Strasburg 

Sugar Loaf Rock. . . 
Sulphur Springs .... 

Syracuse 

Terrapin Island 

Teteseau Bend 

Tipton 

Tower Rock 

Versailles 

Warrensburg 

Washburn 

Washington 

Waterloo 

Watson 

Waverly 



Wayne 

Wellington 

Wentworth 

WestQuincy 

White Sand Depot 

Landing 

Wittenburg 

Wolf Point 



100 



85 
100 



502 



480 



101 . 
101 '. 
84,. 



Rept I Rept 

1908, I 1809, 

App. 3. : App. 8. 



. 720-724 
.! 567-570 
. 566,567 



85 
85 
86 



480 



102 



459, \ 
2,503/ 



719,720 
791-807 



719 

567 

., 721 

.' 721 
816 

810 

622 

725 

571 

673 

.! 621 

.1 623 

. 804,805 

822 

.1 822 

.1 572 

•;\796,797 

.1 809 

.1 794 

674 

809 

720 

572 

811 

818 

572 

722 

572 

., 573 

.1 621 

"/ 568, 

•|\797,798 

822 



101 ' I 818,819 



102 
102 
86 



101 



480 
480 



824 

821,822 

622 

726 

721 
722 
811 



NEBRASKA. 



Ainsworth 110 j. 

Alda 109 . 

Amboy 109 . 

Andrews 110 . 

Arabia 110 . 

Atkinson 110 . 

Apex 109 . 

Ayr 109!. 



796 



799 
796 
795 



651 
049 



Bassett... 
Blue Hill.. 
Bordeaux. 
Bostwick. . 
Brickton.. 
Brunswick. 



792 ' Central City. 

660 Chadron 



796 



109 1 649,650 



110 
109 
109 
109 
109 
110 



798 



794 



649 
650 



.798,799 



051 
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iTidex to elevations and descriptions of bench marks — Continued. 
NEBRASKA— Continued. 



Elevation. 



Description. 



Place. 



' 1 I 

This I Rept. This i Rept. I Rept. 

pubii- 1 im, : pubii- 1 im, i i89q, 

cation. App. 3. cation. App. 3. App. 8. 



Chadron to Orin 

Junction, Wyo.. 

Chadron to Paf^.. 

Chapman 

Clarlrs 

Clinton 

Cobum 

Cody 

Columbus 

Cowles 

Crawford 

Crookston 

Dakota City 

Doniphan 

Duncan 

EU 

Emerson 

Emmet 

Fort Robinson 

Foster 

Georgia 

Gordon 

Grand Island 

Olen 

Guide Rock 

Hadar 

Hansen 

Hastings 

Harrison 

Havens 

Hay Springs 

Hope 

Hosklns 

Hubbard 

Humphrey 

Irwin 

Johnstown 

Lockwood 

Long Pine 

Madison 

Merriman 



pagu. pagn. pages, paget. pages. 



110 799,800 

109,110 795-799 

109 



109 , 

no 

109 

110 I 
109 ; 

109 , 

110 , 



798 
793 
797 



G51 
651 



799 



052 
649 



110 .796,797 



100 
109 I 

109 1 
110 
109 

110 ' 

110 ; 

109 
110 



793 



797 
792 
796 
799 
794 
797 



650 
652 



793 



.799,800 



110 I ' 797,798 

109 , 

110 ' ! , 799 

109 
109 
109 
109 
110 
109 
110 
109 
109 
100 
109 
110 
110 
109 
110 
109 
110 



650,651 
649- 



650 
650 



798 
792 
792 
793 



651 



652 



1 ' 797 




' 1 796 






651 


, 796 






652,653 


1 797 


1 





Place. 



Naoora 

Nenzll 

NewTMrt 

Norfolk 

Norfolk to AbUene, 

Kans 

Norfolk to Page.... 109 
Norfolk to Sioux 

City, Iowa 109 

Oconee 109 

Omaha. 104 

O'NelU 110 

Orchard 109 

Paddock 109 

Page 109 

Page to Chadron. . . 109, 110 

Page to Norfolk.... 109 

Pieice 109 

Plainview 109 

Platte Center 109 

Ridge 109 

Rivers 109 

RushvUle 110 

Savage 109 

Shelton t 109 

Silver Creek 109 

South Sioux aty... 109 

Stuart 110 

Superior 109 

Tamov 109 

Thacher 110 

Thummel 109 

Valentine 110 

VanTassell 110 

Wakefield 100 

Wayne 100 

Whitney 110 

Winside 109 

Woodlake 110 

Wood River 109 



Elevation. 


Description. 


This Rept. 
pubii- 1908, 
cation. App. 3. 


This Rept 
pubii- im, 
cation. App. 3. 


App.8. 










page*, pages. 

109 

110 

110 

109 


pages, paga. 

793 

797 

795 


pages. 


653 


109 


647-663 



. 793,794 ! 
.792,793 



795 
794 



794 

. 795-799 

.793,794 

794 

794 



837,838 



792 I 



798; 
794 



6S2 

650 





651 




651 


793 




796 






649 


1 .. ' 


662 



1 796 




:::::::: ::::::::L....r. 


651 


796 




800 




' 792 




792 




799 




792 




796 





661 



1 



NEW JERSEY. 



Annandale. 



Bloomsbury 

Bound Brook 

Branchport 455 

Conaskonk Point 456 

Constables Hook 456 

Elitabeth 456 

Highlands 455 

Keyport 456 

Matawan , 456 

Metuchen 84 

Morgan ! i 457 

Navesink High- I ; 

lands ,466,457 



1 

84' 550 

456' 654 

84- 550 

84 ' 558,569 



552 
553 
554 
554 
552 
553 
553 



New Market 

North Branch 

Perth Am boy 

Philllnsburg 

Port Monmouth 

Ran tan 

Raritan Bay to 

Harrisburg, Pa. . . 

Red Bank 



84 
84 



84 , 



84 



456 



456 
456 



455 



Sandy Hook 465,466 

668 i Seabrlght 467, 

558 ! Somerville 84 

SouthAmboy 466 

568 ! South Plalnfleid... 84 



600 
660 
664 
560 
663 
663 

568-560 
652 

I 662. 

\663,668 
668 
660 
6M 
558 



NEW YORK. 



Addison 

Addison Junction 

Adrian 

Afton 

Albany 



717 



559 

560 

659 

559 

1,541 661,677 

. . 677-7C3 



861 



861 
862 

848 



Allegany. 
• ad.. 



669 
669 
546 



602 



Almond 
Am boy. 

A-s."^ P.t«-} («»'•«■}. 

Albany to Buffalo 54i^M9 677-7C3 Andover I 559 i 

Albion 648 700. Angola 563,664 ! 748 .. 

Alexandria Bay.... 662 1 867,868 i, Aqueduct Station.. i 641 671,672 .. 

Alfired 660' 860 | Ardstey ' | 664' I 720.. 



600 
660 



800 
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Index to elevations and descriptions of bench marks — Continued. 
NEW YORK— Continued. 



Place. 



Arlcport 

Astoria 

Astoria Dock 

Athol Springs 

AurlesvIUe...... 

Avon 

Balnbrldge 

BalnbridgetoBing- 
hamton 

Balnbridge to Co- 
hoes 

BaldwinsvUle 

Bamerville Cross- 
ing 

Barrytown 

Barton 

Bath 

Bath Beach 

Bav Ridge 

Beucium 

Belle Isle 

Belmont 

Belvidere 



Elevation. 



Description. 



This Rept. I This 
publi- : IWi, • publi- 
cation. ' App. 3. 1 cation. 



pages. 



I 



Rept. Rept. 

im, im, 

App. 3. App. 8. 



Place. 



Elevation. 



I 
This Rept. I 
publi- , 19(», ' 
cation. App. 3. 



-I— 

456 
456 
563 
. 541,542 
663 
550 

559 

. 559,560 I 
549 

659 ! 
564 I 
659 
540 I 
.' 456 : 

456 

.1549,550 

.1 644 

569 

659 



Description. 

i' 

This , Rept. ' Rept. 
publi- im, 1899, 
cation. > App. B. \ App. 8. 



pages, pages. \ 
747 



1" 



243 i 



I I 748 

673,682 

I i 746 



556 
666,657 



■I 



862 I 



703,704 



243 



723,724 



671 



.... 1 
861 '{ 



I!!!!... .703,706 
' i 692 1 



565 

565 



Bemis Heights , 550,682 

Bemhardts Bav.. . . | 640 ; 

BIgFlats 1 669 

Blnghamton 559 ' 

Blnghamton to ! 



. 708,714 i 



860 
860 



Bambridge.. . 
Blnghamton to El- 



Binghamton to 

Hancock 

BlasdeU 

Bradfords Hill 

Brewerton 

Brighton 

Brockport 

Brooklyn 



Buffalo.. 



669 ; 



861 
862 



862 



659 , ' 861,862 



Buffalo to Albany.. 
Buffalo to Dunkirk, 
BuflUotoOloott... 

Bums 

Bushnell Basin 

Cadosla 

Caliicoon 

Camelot 

Cameron 

Campbell Hall 

Camulus I 



...661,662 
..' 663 

651 
..: 641 

647 
..547,648 

456 

/ 637,649, 
l fi63 

.541-649 
..663,564 
..637,538 
563 
547 
562 
562 
569 
559 
562 
545 



741 I 
748 



676 
696 
609 



853 



|657,668, 

702,703, 

1747,748 

677-703 

747-749 

663-659 

747 

697 

743 

742 

722 



566,556 

.... r 
I 



Canajoharie ! 639,643 

Canaseraga 1 544,663 

Cansstota 

Canisteo 

Cape Vincent I 

CarroUton 

Castleton ' 

Castleton to Hud- 
son 

Catskill Station 

Cattaraugus 

Caughdenoy ' 540,641 

Central SquaxB 540 

Champlahi 560 

Charlotte 562 

Charlotte to Hor- i 

nellsvlUe 662,563 

Chelsea ' 554 

Chemung ' 559 

Chippewa Village.. 551,552 

Chlttenango 544 



644! 

559 
552 I 
559 
555 ! 

655 
655 
568 , 



742 

692 ' 

.664,684 

.690,747 

.,689,690 



.726,728 

.1727.728 

.1 724 ' 



861 ' 

::::,! 

850 

'861 i, 

859 ' 

860 I 



.669,676 
669 

.717,718 
746 , 

.'746-747 
722 ' 



861 
856.857 



pages, pages. 

ChubbsDock 560 

Clayton 562 

Cleveland 540 

Clyde 540 

Clyde to Phoenix 549 

Oobleskill 569 

Cochecton | 562 

Coh«M, /,538,540, 

^^^ V542;560 

Cohoes to Bain- 
bridge |650n560 

Cold Spring 244 ' 654 

College Pohit 456 

Colliers 550 

Comstock 550,553 

Constantia 540 

Coomer 537 

CoopersvUle 244 650 

Coopersvllle to Ho- 

gansburg i !550,661 

Corlears Hook 456 

Coming ' i 659 

Coveville (l^'tw' 

Cozsackie Station.. 655 

Crescent {^'f*' 

Croton i 554 

CrownPoint , 550 

Crown Pohit Light- 
house 660 

Crown Point to 

WhitehaU , 650 

Cuba I 659 

Cuylerville 563 

Dayton 658 

Deposit 562 

Derby J 563 

DeWitt , 544 

Dobbs Ferry | '456,654 

Dobbs Ferry to I 

Poughkeepsie ; 564 

DodgesBay I I 562 

Downing : {*».»«. 

Dresden ! 550 

Duanesburg 659 

Dunhams Basin i550, 563 

Dunkirk '558,564 

Dunkirk to Buffalo. I |563,564 

Dunkirk to Sala- 
manca 568 

Dunsbacb Ferry. ..' 540 

Durhamville 644 

EagleHarbor 648 

East Worcester 659 

Egg Island 551 

Etoira 550,561 

Elmira to Blng- 
hamton 559 

£lmira to Homells- 

vlUe 559 

Elmira to Williams- 
port. Pa 561 

ElmPark 456 

Esperance ; 559 ; 

Fairport 547 

Famham , 564 

Fishkill 564 

Flushtag. , 456 

Fondas Bashi '538,5421 

Forestville 568 



I pages, pages. ' pages. 
I 716 I 



/IC94, 695,1 
■\' 706 I 
..;703-705 



742 
/ 661,671, 
•\ 677,678 



-I- 



722 



r 712, 715, ,1 

-\; 716 ;• 



862,863 
849,863 
667,668 
862 



654 
717 



.717-719 



i} r--^*' 

1725,727 

1 661,671 

'679,721 

; I 717 

! ' 717 

I ;716,717 



666 
861 



860 



741 1.. 
.., 748 I.. 
..I 691 '.. 
..719,720 I 

.1719,722,.. 

/664,"673,|\ 

t: 683 i/- 
716 |.. 



567 



.711,716 . 

.1 749 I 
.747-749 I. 



671 
689 
700 



859,860 



738 



.738,739 



607 

748 ! 

244 722 

243 

662,679 



861 

861,862 

861 



554 
863 



657 
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Index to elevations and descriptions of bench fiuiri»--Coiitinued. 
NEW YORK— Continued. 



Elevation. 



Description. 



Elevation. 



Deecription. 



Place. 



This Kept. This 

pabil- 19(», publl- Acrtiu, , sa^^, 

cation. App. 3. cation. App. a ' App. 8. 



Rept. ! Rept. 
1903, I 1899, 



Plaoa 



This Rept. This i Rept. 
t pubii- 1903. publi- im, 
cation. App. 3. j cation, i App. 3. 



pages, pagrs. 

Fort Ann i 560,553 

Fort Covington 561 

Fort Ed ward 660,553 

Fort Frederick 550 

Fort Hamilton 456,680 

FortHunter (^>^> 

Fort Miller 550,653 

Fort Montgomery... 650 

Fort Plain {"».tS' 

Fort Tioonderoga 550 

Fort Wadsworth 456 

Fowlerville 5b3 

FozRidge ' 549 

^^"^ r-ts 

Friendship 559 

Fulton 640,641 

r^tonYm^ {S^jJJ' 

Qarriaon 

Oasport 

Genesee Junction. . 
Genesee Valley 

Junction 

Qermantown 

Qiflord 

Glens Falls 

Govemois Island . . . 

Grass River 

Great Kills 

Greenbush (Rensse- 



paget. 



pages. 

712,715 . 

719 1.. 

;710,71I,i\ 

^ 715 I/- 



pages. 



'\ 



717 

244 807,809 

r 663,673, 

• -V 682 

• 709,710 

• -1 715 , 

717 ! 



555 



} {""®,}- 



716 ' 



746 
705 



554 



\ / 666,675 \ 

) \ 687 l| 



851 
860 



669,676 
663,664, 
673,682,,}- 850 



lacr).. 
nbu 



654 

648 
563 I 

663 

555 

456 

553 , 

456 ' 

661 

466 

565 



X 1663,664,1) 

\ |673,682,,V 

^ 1 683,1 



722 
701 I. 
745,. 

746 . 
724 '. 



711 



554 



556,556 
863 
554 



Greenbush ( Rensse- 1 

laer) to Oswego 540,541 

Greenbush (Rensse- 
laer) to Pough- 

keepsie 554,655 

Greenbush ( Rensse- 
laer) to Troy 565 

Greenbush (Rensse- 
laer) to Vischers 

Ferry 538 

Green Island 541 

Gujrmard 562 

Hancock 562 

Hancock to Bing- 

hamton 1561,662 

Hancock to Pough- 

keepsie 562 

Hancock to Sidney 662 

Hanktas 662 

HarpersvUle ^. 569 

Herkimer {^1S', 

Higginsville ,540,544 ' 

Hl^ands i 564,562 

Hinmanville 541 | 

Hinsdale , 559 

Hogansburg 661 ; 

Hogansburg to 

Owpersville 660,551 

Hogansburg to 

TIbbetts Point. . ., 551, 552 

Holley 548 

Holmesville 562 

Honeoye Junction.. 563 , 

HomeUsville 559,563 

Homellsville to , 

Charlotte 662 , 563 



726 
. 670-676 

.722-726 
.726,727 



848 



661 . 

677 . 

742 . 
.741,743 . 

741 . 

.741-743 . 

743 I. 
741 . 



\ ; 666,674, \ 

/ 1 686 r 

667,689 

721,742 .. 

676 .. 



862 



. 717-719 



852-^859 



744 

746 

747 

. 745-747 



861 



I pages, pages. 
Homellsville to | 

Elmira i 550 

Homellsville to I 

Salamanca 569 

Horseheads 660 

Howes Cave ' 659 

Hudson 1 5S5 

Hudson to (Castle- I 

ton ' 665 

Hulberton 648 

Hunters Point 84 456 

UydePark 654 

^ r-^- 

Indian Castle {^'543' 

Ingalls Crossing 541 

Irving 664 

Irvington [ 654 

Jordan 645 

Kelleys 569 

Kh-kville 544 

Kirkwood , 562 

KnowlesvUto 1 648 

Langdon 661 

LakeVlew \ 563 

La Salle ' 537,638 

Lewiston 1 537, 638 

Lewiston Heights 537 

Leonardsville 1 562 

Linlithgo 1 666 

Lisbon ' 661 

Little Falls ' I^^^'ms' 

Little Valley ! 658 

Liverpool 650 

Livln^tonCreek...! 665 

LockBerlin 646 

Lockport j ■638,548 

LongEddy 662 

Long Island City.... 466 

Lordville 662 

Louisville Landing 551 

Loyd ; 662 

Lyons 646 

Maoedon 547 

Manlius 644 

Maryland 669 

Maywood \ 662 

Meadville 1 646 

Mechanlcsville 550,652 

Medina 648 

Memphis '. , 545 

Mlddleport 1 548 

, Mlddlelown | 662 

I MIndenviUe ' (^'643 

I MInetto 640 

ModelCIty ] 637 

Mohawk 539,643 

Montezuma 545, 646 

Montrose 664 

Morristown 651 

MosesKill 650 

Mount Morris 563 

Mount Upton 562 

MurphjTS Island 651 

, Narrowsburg 662 

•Newark 646 



pagea. pages. 



Rept. 

1809, 

App. 8. 



•r^^ 



861 

860,861 
861 
863 



'727,728 

609,700 I 

243 656 

244. 723! 

r666,«75, |\ 
•■■•\686,687 / 

(,665,674,1 

■••\ 685/ 

676 

748 1 

720 

602,603 i 



600 
740 
700 
740 
748 
..656,669 

655 
744 
724 



} I 



665,674, \ 
685,686 r 



706 
724 



/ 650,701,1 

\ 702 ;• 

741 1.. 



741 



742 , 

.605,696 ' 
607. 
690 i 



743 
604 



1707,713,1 



714 
.700,701 

602 

713 
..701.742 
/ 665, 674, 
•\l 686 
..660,676 

654 
/ 665, 666, \ 
•1 686 / 

694 . 

721 



868 



864 



860 



667 
863 



862 



716 . 

746 

744 



856,856 



742 
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Index to elevations and descriptUma of bench marks — Continued. 
NEW YORK— ConUnued. 



Elevation. 



Description. 



Elevation. 



Description. 



Place. 



I This Rept. ' This Rept. 

pabll- ; 190a, , publi- 1908, 

' cation. ' App. 3. cation. ' App. 3. 



New Berlin 

New&ne 

New Hamburg. . 

New London 

New York 

Niagara Falls. . . 
Niskayuna 



North Bay. 

Northfleld 

North Tonawanda 
Northumberland.. 

Nunda 

Oak Point Village. 

Ogdensburg 

Olcott 

Olcott to Buffalo. . 

Olean 

Oneonta 

Orlskany 



Osslning 

Oscawana 

Oswego 

Oswego to Oreen- 

bush (Rensselaer) 

Oswego to Utica... 

OtlsviUe 

Otego 



Owego.. 

Painted Post 

Palmyra 

Pattenonville 

PeekskiU 

Pendleton 

Pendleton Center . 
Penneville 

Phoenix 



Phoenix to Clyde. 
Phoenix to Syracuse 

Piflard 

Pittstord 

PUinviUe 

Polhemus Dock. 

Port Byron 

Port Crane 

Pot Cove 

Port Gibson 

Port Jer vis 



Poughkeepsie 

Poughkeepsie to 
Dobbs Ferry 

Poughkeepsie to 
Greenbush (Rens- 
selaer) 

Poughkeepsie to 
Hancock 

Pullman 

Putnam 

Quaker Bridge 

Quarantine Dock . . 

Racket River 

Ransomville 

Rathbone 

Ravenswood 

Red House 



pages. 



G62 
.637,538 

664 
/ 640, 641, 
V 644 
.[ 466 
.637,638 

641 
.540,641 

662 

637 
.660,553 



661 

651 

637 

637,638 

650 

bOO 

/ 640, 641, 
•••\ 544 
244 654 

664 

640 



paget. 



I 



pagft. 
744 

653,650 

244 722 ; 

1667,676,1 



Rept 

ia», 

App. 8. 



Place. 



I This I Rept. This Rept. Rept. 
publi- ' 19&, publi- 1003, , 1860, 
cation. App. 3. ' cation. I App. 3. App. 8. 



656 

671 

.068,670 

743 

666 

.700,715 

.746,747 



pages. 



556,657 



.1 653 
.653-650 ' 



866 
{ 854,856 



1 1666,667, \ 

f \675,688 / 



641 
640 



660 I 
660 
550 I 

..546,547 
/ 630, 541,, 

•\ 542 ' 
654 
648 I 

..537,538 I 
540 

..541,549 

640 ' 
..549,650 
663 
547 
549 
456 

..545,649 

550 
456 ' 
546 
562 

..554,662 



660,667, 
675,688 
721 
721 
.660,670 

. 670-676 

.'606-670 

742 



860 
802 



I 862 



:i: 



..606,697 
/,602,663, 
•\ 672, 681 

721 

702 
..;658,650 

669 
/ 676, 703, 
•\, 706 
. . 703-705 
..705,706 

746 
..697,698 

704 



861,862 
861 



840 



r603,604,i\ 
•V704,705 7- 



657 



■I 



244| 



606 . 

742 I, 

722, 723, h 

742 I 



557 



554 719-722 



.654,565 722-726 



562 
537 
550 
561 
4fA 
551 
637 
559 
456 
661 



. 741-743 ' 

657 I 

716 ' 
730 



654 



554 
853 



861 
556 



Rensselaer 538,555 

B^^^t, {:g;«g. 



739 
"/ 661, 671, I 
•) 726.728 f 



pages. ' pages. 

Rhineclifl ■ 554 

Richards Landing I 651 

Richfield Junction., ! 662 

' River Road 551 

, Richmondville 559 

Rochester 547,663 

RockRift 1 562 

Rome {«0'«J' 

RossCrossing | 663 

Rotterdam Juno- i 

tion 641,542 

Rouse Point 560 

I Salamanca 1 558 

Salamanca to Dun- 
kirk 558 

Salamanca to Hor- 

nellsville ' 558,550 

Salamanca to Ir- 

vineton, Pa 561 

Savannah > 549 

Sand Ridge , 541 

Sanitaria Springs 559 

Scarl)oro 554 

Schaghticoke 660 

Schenectady i {^;«J' 

Schenevus 659 

' Schodack Landing 566 

,, ScottsviUe 1 563 

SchuylerviUe ' 550,563 

Severance 563 

I Sidney 582 

Sidney to Hancock 562 

Sidney to Utica 562 

SUverCreek 564 

SmithsBasin 550,553 

SmithMills 558 

Snody Dock 550 

Sonyea 663 

South Edmeston 562 

South Greece 547 

South New Berlin.. 562 

; Spencerport 647 

Spraker, , {«»,«1. 

I Stacys Basin 540,544 

I Staatsburg 654 

I SUnwix 540 

St. Johnsville 530,543 

, StiUwater 560,552 

Stockport (Dela- 
ware County) 562 

Stockport Station 
(Columbia Coun- 
ty) 555 

1 Stuyvesant 655 

Swains 563 

Svlvan Beach , 641 

Sylvan Junction 540 

■ S.vracu9e {^Jf^- 

Svracuse to Phoenix 649,550 

Tarrytown 554 

Three River Point.. 1 549 

Tibbetts Point 552 

Tibhetts Point to 

Hogansburg 551,552 

Tloonderoga 550 

Tilden 561 



I pages, pages. 
; 723 



744 



.698,745 
. 743 ■ 
r 667, 675, 
1688,689 , 
747 ' 



pages. 
853 



863 
862 



672,680 
717 



720 
714 

|l f6e2,672, 

f \680,681 



860 

I 860,860 

860,861 



730,740 
705 
676 



862 



725 
745 

709,714, 
715 
745 
744 
743 

743,744 
749 

711,712, 

I 715 



;|849,863 

862 

I 

i 

i 



716 
746 ' 
744 
.608,609 , 
.1 744 ' 
.1 609 
/,604,673, 
\ 683, 684 I 
.1667,689 
.; 723 
.1667,688 
!064,665, 
684,685 
707,714 



860 



/!064,665, I 
•\684,686 /• 



t 



741 



..i725,727 

/ 726, 727, 

V 728 

747 

..; 075 

667 

/ 601,692, 

"\[705,700 

..705,700 

..| 720 

703 



716. 



862,869 



864 
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NEW YORK— Continued. 



Elevation. 



Description. 



Elevation. 



Description. 



Place. 



This Rept. This Rept. Rept. 
pabli- 1903, pubii- 1903, 18W, 
cation. App. 3. cation. App. 3. App. 8. 



Place. 



This Rept. This | Rept 
pabli- 19&. publi- I 1908, 
cation. App. 3. cation. < App. 3. 



TlvoU. 



pages. 



page*. 
554,555 



pages. 



Tonawanda 537,549 '. 



Troy 

Trov to Oreenbosh 

(Rensselaer) 

TroytoWhitehaU.. 

Tunnel 

Tusoarora 

Unadilla 

Union I 



J 540, \ 
"1541,555 /- 



555 i 

550 
559 ' 
563 ; 
559 
559 



Utlca ' |540,541 



pages. 

724 

1656,657, 

658,702, 

726,727 

671, 

[677,706 

.726,727 
.706-713 



pages. 



746 



/ 538, 
•\ 541, 542 



Utica to Oswego....' 
Utioa to Sidney....! 
Utlca to Vischers i 

Ferry 538,530 

Verplanck | 554 

Vischers Ferry 

Vlachers Ferry to ; 

Oreenbuah (RensH 

selaer) 1 538 

Vischers Ferry to . 

Utlca , 538,539 

Waddells Point 561 

Waddington ; 551 

Waites Crossing.... 1 504 

Walden ; | 562 

WalUm 562 



539,' 666, I 

{540,541, } ^75,687, \ 

[543,562 I [688,743 | 



543,562 
540 
562 



666, I 

675,687, 

688,743 

666-670 

743,744 



862 . 
862 



851 I 



\ (661,062, \ 

f \671,679 / 



848 



661 
.662-666 



749 . 

742 |. 

743 I. 



854 
854 



pages, pages. 

Warners 545 

Washington Mills 562; 

Waterford 650,662 ; 

WatervUet 538,541 

Waverly 569 i 

Wa\'neport 547 

Weedsport 545,649 

WeUs Bridge 559 

WellsbUT^ 559 

WellsviUe 559 

WestDownlng 543 

West Edmeston 562 

WestMonroe 540' 

WestSeneca 563, 

West Troy i 540 

Whites , 563 

Whitehall 560,654 

Whitehall to Crown 

Point 550 

Whitehall to Troy 560 

WhitehaU to Water- 
ford 552-564 

Whitesboro 540,643 

Wilburs Basin 560 

WiUetsPoint 456 

Wilson 537 

WoURun 561 

Worcester i 569 

Wrights ' 660 

Wrights Comers , 638; 

YorkV. 663 



pages. 



pages. 
602 
743 



/ 706, 
•1707,713 



.661,OT7 
...,098,704 



pages. 



NORTH CAROLINA. 



744 I.. 

609 .. 

748 I,. 
671,713 '.. 
, 746 .. 
l\ 712, \ 
V713,716 /• 

.'716,717 .. 
..70fr-713 .. 
I 

.713-71 6 .. 

.666,688 '.. 

714 .. 



664 
739 ' 



716 ' 
659 , 
746 . 



861 



862 
861 
800 



668 



Alexander.. 
AsheWUe... 
Atlantic.... 

Aialea 

Bailey 

Barnard.... 



Blltniore 

Bridge water 

Cary 

Catawba 

Chapel UiU 

daremont 

Clark 

Clayton 

Cleveland 

Conrad 

Cove Creek 

Connelly Springs. 

Dnrbain 

Dover 

Drexel 

Efland 

Slmwood 

Falling Creek 

Oamer 

QibTOnville 

Qlen .\lplne 

Qoldsboro 

Qraham 

Greensboro 

Oreenlaes 

Havel ock 

Hickory 

HUh Point 

Hlldebran 

HlUsboro 

Hot Springs 

Jamestown 



565 ' 
565, 

564 ' 
665 j 

565 I 

566 I 
564 
565 
565 
566 
565 
565 
565 

564 > 
565 
566 
665 I 
564 

565 I 
565 
664 
565 
566 
565 

564 I 
565 
565 
565 
565 
565 
565 
665 ; 
564 

565 I 
565 ! 
565 ; 
665 
566 
566 



755 1 
756 

751 t 
755 ' 
755 
765 
752 
766 
754 
752 
754 
753 
754 
751 
752 
753 
753 
751 
754 ' 

752 , 
751 

764 i 

753 ' 
753 , 
752 
752 
753 I 
754 
752 
753 
753 
754 
761 , 
754 
753 
764 
753 I 

765 ' 
763 I 



Kingston 

I/agrange 

Lexington 

Linwood 

McLeans vUle.. 

Majolica 

Marlon 

Marshall 

Metmne. 



MomheadClty 

Morehead City to 



664 

664 I 
666 ! 

665 ' 
665 I 

665 , 

666 ' 
666 
665 
564 



Caswell, Tenn....' 664-666 



Morgan ton 
Morris vllle 

Mud Cut I 

Nebo 

Nelson 

Newhem 

Newport 

Newton 

Old Fort 

OUvette 

Paint Rock ' 

Plott 

Princeton 

Pomona ' 

Raleigh 

Riverdale 

Robeson 

Rose 

Round Knob 

Salisbury 

Selma I 

States viUe 

Swannanoa ' 

Thomas villa 

Tusoarora 

University Station. 1 
Wilsons Mills 



665 

666 

665 

665 

565 

664 

664 

665 

565 

565 

566 

565 

565 

666 

565 

664 

565 

665 

566 

666 

566 

666 , 

566 I 

565 I 

564 ' 

565 I 
665 



244 



.761- 



762 I. 

762 I. 
753 . 
753 . 

763 . 

753 . 

754 . 

755 . 

753 . 

751 . 

766 [. 

754 :. 

762 I. 
754 . 
754 . 

752 ;. 
751 . 

751 . 

764 '. 
754 :. 
766 . 

756 . 

763 ,. 

752 , 
763 . 
752 . 

751 . 

752 . 

752 . 
754 . 

753 . 

752 1. 

763 '. 

764 . 

753 . 

751 . 

752 '. 
752 . 
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Place. 



Index to elevntwru and descriptions of bench marks — Continued . 
NORTH DAKOTA. 



Blackmer. 



Elevation. 



Description. 



This Rent, i This Rent. Rent. , 
publl- 19®, publi- I im, im, I 
cation. App. 3. cation. • App. 3. App. 8. 



Place. 



I 



I'll 
poffu. paget. pagef. paget. pages. 

114 .rr.... 154 |.!7!^....|..^.... Falrmount. 



OHIO. 



Elevation. 



Description. 



I 



This ' Rept This 
publi- 19®, , pabli- 
cation. I App. 3. | cation. 

pages. \ pages. I pages. 
.' 114 ' Il6;i64 



R^t. ! Rept. 

19C3, j 18%, 

App. 3. App. 8. 



pages. 



pages. 



.\kron 

Alexandria 

Alexis 

Alliance 

Alliance to Struth- 
era 

Anna 

Athens 

Balrdstown 

Bannon 

Barberton 

Bascon 

Basil 

Beach City 

Beriin Center 

Bedford 

Belmote i 

Beloit 

Belpre 

Belpre to ChlUl- 
oothe 

Belpre to Grafton, 
W.Va 

Birds Run 

Bkxnndale 

Boenna Crossing. .. . 

Botkins 

Boughtonville 

Briee 

Cambridee 

Canaan vllle 

Canal Dover 

Canal Fulton 

Canton 

Canton to E. Ak- 
ron Junction, — 

Carlisle 

CarroUton 

Carthage 



123 ' 229. ' Columbus Grove 

I 533; I 660 , Coolvllle 

532 244 1 654 CresoentvUle.... 

123 228 ! Creston 

I Crestvue 

123 1 228,229 CridersvlUe 

i 533 658 Cromley 

84 564 I Crystal Spring... 

124 [ 233 I Cummlnsvllle- . . 

121 1 213 Custer 

123 229 1 Davis 

124 1 233 '.. 'Dayton 

121 213 I Delano 

124 235 ' i Delhi 

123 ' 228 Dennison 

667 762 Deshler 

532, 656 1 1 Deshler to Chicago 



84 
124 : 



533 :. 

■534".! 



120 I 
124 
84 



534 
533 



230 



666 

663 
663 



213 
234 



663 

657 



120 



120 

84 

121 ; 

124 : 



532 
633' 
■534 i 
■532 



212 
'2i2' 
2i6 



666 



.1. 



.-I- 



660 

807 565,666 

666 



I 



84 

121 I 

124 

123 

633 

124 231,232 



764 



214 



121 
121 
84 
124 
124 



■| 



560 



663 
663,564 
562,563 



567 



762 ' 
762 I 

667 761,762 

568 1 762.763 , 



Chicago Junction ... 

Chicaeo Jet. to 
Deshler 

Chicago Jet. to 
Greenwich 

ChiUicothe 

ChiUlcothe to Bel- 
pre 

ChiUicothe to Cln- 
dnuati 

ChiUicothe to 
Portsmouth 

ChiUicothe to Val- 
ley Crossing 

Chichmatl 



121 
124 



124 



.533,534 . 

633 '. 

634 . 



Chicinnati to ChiUi- 
cothe 

Cincinnati to Har- 
riman Jet., Tenn . 

Circle viUe 

Cleveland 

Cleveland to E. 
AkronJunctiOD.. 

Clifford 

Clinton 

CUnton VaUey 

Columbus 

Columbus to Val- 
ley Crossbig , 



Junction 124 232-234 

DuvaUs 120 213 

EastAkron 66^ 

East Akron Junc- 
tion 

East Akron Jet. to 

Cleveland 

East Akron Jet. to 

Canton 

658 East Akron Jet. to 

Warwkjk 123,124 |229,»0 

213 Easton 124 I ' 230 

214 EUsworth 123! I 228 

663,664 1 Farrington ' 633 

235 Flockton 634' 

234 Fostoria 124] , 233 

765 FrankUn 533,534 

Fultonham 121 , 214 

762,763 Galatea 124 1 234 

661 , Girard 123 1 229 

661 , Glassrock 121 I , 214 

664 Glendale 534' 

214 Glenford 121 213.214 

Glen Jean 120 I. 

Gnadenhutten 121 ,. 

.232-234 Godsend 124;. 

Goshen 125 1. 

... Gregg 120'. 

564 Greenwich 124 . 

Greenwich to Chi- 
cago Jet 

Greenwich to SuUi- 

van 

Guernsey 

211,212 , Guysvllte 

Hamden 84 

212,213 ' Hamilton 

„. /'665,664, Harley 121 

^* ' \ 665,666 Haskins 

I HaysvUle 120 

84 564,565 Hazclton 123 

Heno 

52f>-528 H22-*a0 Hereford 124 



.1. 



650 
663 

66i,'662 



J 



124 , 231-232 

84,120 i 212 



■I- 



84 663,564 

84 1 , 564,665 

120 

120 

84 



212 
215 
.< 233 
.' 236 
213 
231 



124 231,232 

124 , 231 

121 214.215 

84 



563 

664 



120 



120 
124 
84 
120 

120' 



567 
567 



212,213 ' Higby 

761-762 HighUmd Springs. 



120 



534 862,663 

i 213 

655 

212 

229 

662 

231 

212 



532 



534 



Homer. 
761,762 HoytvUle.... 

212 • Hull Prairie., 

229 Ivorydale 

564 Jones , 

213 , Justus 

I • Klmbolton... 

213 ' Kingston 



124 
124 



567 



124 
121 
120 



632 
634 
534 



230 
234 
244 



655 
664 



236 
214 
212 
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bkdez to elevatUms and de»erip(ion$ of bench mark9 — Continaed . 
OHIO—CoDtinuad. 



Elevation. 



Description. 



Elevation. 



Description. 



Plaoe. 



This R«pt. This Rept. Rept 
publl- 1903, publi- 19Ca, 1899, 
cation. App. 3. cation. App. 3. App. 8. 



Plac«. 



This Rcpt, This Kept. Rept. 
publl- 1908, pabli- 19<B, 18W, 
cation. App. 3. cation. App. 3. App. 8. 



tpagrs. 

KIrkwood 

Lelpslc 

LeBourdsvIUe 

Lima 

Little Hocking 84 

Little York 

Locks 120 

Lockboucne 120 

Lockland 

Lock No. 17 121 

Lodl 124 

Londonderry 84 

Lordstown 123 

Loveland 84 

Lowellville 123 

Lucasville 120 

Lyndon 84 i 

Macwlonla I 

Marietta 126 

Martinsville 84 

MasstUon 124 

Messenger 123 

MlamlsDurg 

MIddJetown 

Midvale 125 

Milton Center 

Monroe 

Moonville 84 

Mount Perry 121 

MuMelmans Juno- 

tlon 84 

MyersviUe 

Navarre 124 

New Berlin 

Newoomerstown ... 121 

New Concord 121 

New Philadelphia. . 124, 126 

New Salem 121 

Newtons 124 

Nlles 123 

.Vorth Baltimore... 124 

North Bend 

North Jackson 123 

Nova 124 

Omega 120 

Ottawa 

Overpeck , 

Pauls 124 

Perrysburg , 

Plketon 1 120 

PIqua 

Poasttown , 

Portsmouth 120 ' 

Portsmouth to Chll- 
llcothe 120 

Port Union 

Port Washington.. 121 

Ramey 124 

Rees 120 

Remington 84 

Renick 120 

Rensselaer 

Republic 124 

Rlttman 124 

Roachton 

Rockdale 

Rosemont 123 ' 

St. Bernard 

St. Joseph 

Sargents 120 

Schooley 84 

Sclplo 124 

Seasons 

Sebring 123 

SedamsviUe 



633 


pages. 


pages. 


pages. 
658 

(i56 
6f.2 
657 
563 

664 

664 

664 

664 

664 


' Seventeen 

Seneca 

Slam 

Sidney 

Silver Lake Junc- 
tion 

Snodes 

Sonora 

South ZanesviUe... 
Station 15, P.O.... 
Sterling 


121 
124 
124 

"'m 

121 
121 
121 

124 
84 
124 
123 

123 

123 
124 

124 

124 
121 

""m 

121 
124 


pages. 

"533 
567 

"533' 
638 

" "533' 
632 
632 
534 
533 

"533' 

'532* 
532 

'533' 
534 
634 


! "^Si .r. 

' 232 .... 


fes. pages. 


632 








634 


232 .... 




633 






668 




"'228 ... 




567 


■ 212 
213 


762 


782 


'534' 


214 .... 

214 .... 

215 .... 
230 .... 

235' '.'.'.'. 






215 
230 








Stewart 

Strasburg 

Strutbers 

Strutbers to AUi- 

finfM^. . , ,, 


563 




228 








229 .... 
228,229 .... 
226,227 .... 






227 
212 








Strutbers to EU- 
wood aty. Pa. . . 

Sullivan 

Sullivan to Green- 
wich 

SuUlvan to War- 
wick 

Sundale 

Swanders 

Tadmor 

Tnornport 




" "667* 


"'243* 


762 






231 .... 

231 .... 

230 .... 
214 .... 

" '2i3* '.'..'. 
213 .... 
23& .... 






234,236 
22D 






" '633 




66i 

662 

656 , 

657 ' 
564 

664 




533 








""632* 
633 


236 




658 

660 








Thurston 

Tiffin 

Tippecanoe City . . . 






214 




.'..'. 689 




Toledo 

Tontogany 

Trenton 

Troy 

Truro 

Turkeyfoot Junc- 
tion 

Tuscarawas 

Uhrlchsvllle 

UhrichsvUle to War- 
wick 

Uhrlchsvllle to 
ZanesvUle 

Valley Crossing 

Valley Crossing to 
Chlllicothe 

Valley Crossing to 
Columbus 

VaUey Crossing to 
ZanesviUe 

Vera 

Wakefield 

Wapakoneta 

Warwick 

Warwick to East 
.Akron Junction.. 

Warwick to SuUl- 
van 

Warwick to Uh- 
rlchsvllle 

Waverly 

Wost Cairo 


" "i2i' 

123 
121 
121 

124, 125 

121 
120 

120 

120 

121 
120 
120 

' "i24* 

123,124 

124 

124,125 1 
120 




.... 654,665 
666 
662 
669 


668 

"668' 


""'235" 

'2i5' 
214 
235 
213 
230 
228 
234 

"'228' 
231 
212 

"'234' 
■"■212' 

""m 

211,212 

" "2i5' 
231 
213 


762 
762,'763' 




213 .... 

229 .... 
215 .... 
236 .... 

234-236 .... 

214,215 .... 












' '534' 




666 

656 , 

662 

1 

655 ; 

'658; 659 
662 




'633 


213 I... 
212,213 .... 




634 
"'632' 


213 

213,214 .... 




633 
634 


212 1.... 
212 .... 


■'*; 657 




230,234 






229,230 




634 




663 

664 

665 

662 

664 ; 

666 

664 

666 1 






230 .... 

,234-236 .... 
212 .... 




"634 


211 

■"'232' 
230 

228 
■ ■ 2i2' 




'.'.'. 657 


632 


Weston 

White Cottage 

Whitfield 


""i2i"| 
i 


'2i4' '.'.'.'. 
1 


656 
..'. 660 


634 


'229 .... 


664 




WoodsJale 




662 


534 


Youngstown 

Zaleski 

ZancsviUo 

ZanesviUe to Uh- 
richsvUle 

ZanesvUle to Val- 
ley Crossing 




123 
Hi 
121 

121 

121 




534 


|-2i4:;:: 

214,215 


...i 664 




232 
'228' 


' "762' 




667 


213,214 ■ 




" "534' 




1 
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OKLAHOMA. 



Eleyation. 



Description. 



Elevation. 



Place. I This Rept. This Kept. ' Kept, 

publi- 1908, , pabli- im, , 1899, 
cation. App. 3. ' cation. ' App. 3. ^ App. 8. 



Place. 



Addlngton. 

Bison 

Caddo 

Chlckasha.. 

Clyde 

Comanche. 
Darlington, 

Dover 

Duncan. . . 

Elreno 

Enid 

Gibbon. . . . 
Hennessey. 
Jefferson.. 
KlngOsher. 
Kremlin... 



Tpaget. paget. pages, page*, i 

108 776 

108 780 

108 780 ; 

108 1 778 

108 781 

108 776,777 



page*. 



108 

108 

106 

108 

106 

108 

106 I 

108 

108 

106 



779 

780 

777 

779 

780 

781 

780 

781 , 

780 I 

781 ; 



This 
publi- 
cation. 



Description. 



I Rept. This 

1008, publi- 

App. 3. 1 cation. 



Rept. I Rept. 

19<B, I 1899, 

App. 3. App. 8. 



I 



page*, 

Manchester 108 . 

Marlow 108 I 

Medford 108 

Minco 108 

Nlnnekah 108 i 

North Enid 108 

Okarche 108' 

Pond Creek 108 j 

Reno Junction 108 { 

Rush Springs 108 

Ryan 108 

Sugden 108 , 

Terral 108 | 

Union 108 

Waklta 108 

Waukomls 106 



page*, page*. 



; ^x 

777 
781 

778,779 
778 
781 
780 
781 
779 

Tn,T7% 
776 
776 

775,776 
779 
781 
780 



page*. 



ONTARIO, CANADA. 



Amherstburg 535 

International ' 

Bridge 538 

FortErle i 538 

LakeErle 538 



644 PortCoIbome 

Port Colbome to 

660 FortDalhousie... 

660 Port Dalhousie 

660 



538 847 

538 847,848 

538 847,848 



OREGON. 



Elevation. 



Place. 



Description. 



Ii 



This Rept. This Rept. Rept. 
publi- I 1903, publl- 1905 1903, 
cation. App. 3. cation. ' App. 4. App. 3. 



Place. 



Baker City 

Bingham Springs 

Canon 

Cayuse 

Durkee i 

Enclna 

Fulton I 

Haines 

Helix 

HUgard 

Huntington 

Hutchinson 

Kamela 

Killlan Junction.... 

La Grande 

McCormack 

Meacham , 



page*, page*, page*, page*. 
112 225 

112 229 

113 ' 230 

112 229 

112 224 

112 225 

113 230 

112 225 

113 1 230 

112 1 228 

112 223,224 

112! ' 225 

112 1 228 

113 230 

112 1 227,228 

113' , 230 

112' 228 



page*. I 



Mission 

1 North Fork-... 
' North Powder. 

I Norton 

I Nyssa 

' Ontario. 



Elevation. 

This ' Rept. 
publl- lom, 
cation, i App. 3. 



Description. 

This ' Rept Rept. 
pubii- 19(e, 1903, 
cation. App. 4. App. 3. 



Pendleton 112,113 



Perry- 
Pleasant Valley.. 

Stanton 

Telocaset 

: Union 

Union Station.... 

Unity 

Warren 

Weatberby 

WlngviUe 



page*, page*, page*, page*. 

112 .f7.....r:....2fi;23o 

112 229 

112 225,226 

112 226 

112 220 

112 220,221 

230 



page*. 



112 
112 
113 
112 ' 



225 

230 



112 , 226,227 

112 226,227 

112 224 

113 1 230 

112; 224 

112, ' 225 



PENNSYLVANIA. 



Elevation. 



Description. 



Plan*. This Rept. This Rept Rept 

publi- 19(6, publi- 1908. 1809, 
cation. .\pp. 3. cation. App. 3. App. 8. 



Elevation. 



Description. 



Place. ThU Rept. I This Rept. Rept. 

publi- 19<B, publi- im, 1899, 
cation. App. 3. , cation. App. 3. App. 8. 





page*. 


page*. 


page*. 


pages. 


page*. 




page*. 


page*. 


pages. 


jnge*. 


page*. 


Allegheny 


123 




224 






Annvllle 


84 








660 


Allegheny Tunnel.. 


105 








K72 


Aqueduct 


104 








868 


Allegrippus 


105 








872 


Ardara 


106 








874 


AUentown 


84 








659 


Ardenhelm 


106 








871 


Allison Park 


123 




226 






Bagdad 

Bailey 

Bakerstown 

1 Balrd 


105 






606 




Alters Run Bridge.. 
Altoona 


104 . 








868 


104 








868 


105 
104 








872 
870 


123 
108 




226 






Anderson 




8A7 
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Elevation. 



Place. 



This 
I publi- 
! cation. 



I pages. 

Banning 122 

Barree 105 

Bear Run 122 

Beatty 105 

Beaver 84 

Beaver Fans 123 

BeUeVaUey i 

Bellwood 1(K 

Bennington 106 

Benvenue 106 

Benvenue to Ell- 
wood City 123 

Benvenue to Foley . 122, 123 

Bessemer 106,122 

BidweU 122 

Big Spring Run.... 105 

BlnnLngham 105 

Bixler Vater Sta- 
tion 104 

Blacks Run 

Blair Furnace 105 

Blalrsville 105,106 

Blairsville Interseo- 

Mon 105 

Blairsville Intersec- 
tion to Brad- 
dock 105 

Blairsville Intersec- 
tion to Harris* , 

burg 1104,105 

Blairsville Intersec- 
tion to West ; 
Penn Junction. . . 105, 106 

Bolivar 105 

Bolivar Junction. . . 106, 106 

Bow ' 106 

Braddock 107,122 

Braddock to Blairs- 
ville Intersection . < 105 
Braddock to Ben- 
tons Ferry, W.Va.lO?, 108 

BradenviUe 105 

Brandon 

Bridgeport 105 

Brilliant 

Brinton > 105 

BroadFord 122 

Broad Ford Juno- , 

tlon ' 122 

Bryant : 123 

CaUery Junction ... 123 

Canton 

Carlisle 84 

Carney 105 

Casselman 122 

Celia 123 

Chambersburg 84 

Charleroi ' 108 

Chewton 123 

Christy Park 122 

Clarks Ferry , 106 

Coal Valley 108 

Cochranton 

Columbia Cross- 
roads I 

Colza I 

Conemaugh 105 

Conemaugh Via- 
duct 105 

Confluence 122 

ConneilsvlUe i 122 

Cooks Mills 107 

Corry ' 

Corydon 

Coulter I 122 

Cove 104 



Rept. 

1903, 

App.3. 



Description. 



This Rept. Rept. 
publl- ; im, 1899, 
cation. App. 3. App. 8. 



Elevation. 



Description. 



Place. 



This 
publi- 
cation. 



Rept This 

19(6, pubU- 

App. 3. ' cation. 



Rept. Rept. 

im, I 1^, 

App. 3. ' App. 8. 



pages. | pages, pages, pages. 

i 222 

1 871 

1221,222 I 

874 1 

1 560 

227 

864 

872! 

872 i 



560 



224-226 

' 220-224 

224 
221 



867 



660 



873 
871 



865 I 
872 



873 
. 863,864 
.1 868-873 



.508,599 , 



873 



224 



-I 



873,874 



560 I 

t 

*566*! 



561 



222 

222 
225 
225 



873 
865 
870 
866 
874 



738 



221 I 
226 



560 
874 



226 i. 
223 - 



560 
867 



560 I 



561 
564 



867 ! 
864 I 



738 

750 ! 



564 
661 



221 I 
222 



873 , 
873 



737 I 
760 ' 
739 



pages. 

Cove Creek 104 

Cowley 

Cresson 106 

Dauphin ' 106 

Dawson 122 

Demmler 122 

Denholm 104 

Derry 105 

Dewart 106 

Dotter : 

Dougal 106 

DownievlUe 123 

Duncannon 104 

Durward 104 

East Brady 

Easton 84 

East Sandy 

Edenburg 123 

Edgeclitf 

Edri 106 

Ehrenteld 105 

Einnwild 123 

Elizabeth Furnace . 106 

Elgin 

Ellwood City 123 

Eliwood City to 

Benvenue 133 

Ellwood City to 

Monaca 123 

Ellwood City to 
Struthers. Ohio.. 123 

Eralenton 

Erie 

Erie to Leboeuf 

Eureka 122 

EvansCity 123 

Fairchance 106 

Fatrhope 107 

Fields .: 

Fishers Ferry 106 

Foley 107 

Foley to Benvenue . 122,123 
Foley to Cumber- 
land. Md 107 

Fombell 123 

Fort Hill 122 

Fostoria 106 

Franklin 

Franklin to Irvine- 
ton ; 

Franklin to Leboeuf] 

Franklin to West j 

Penn Junction. . . ■ 

Garland i 

Garrett ' 122 

GaUitsln 105 

Oeiger Point 106 

Geneva 123 

George | 105 

Georgetown 106 

Gibsonia i 123 

Giencoe 122 

Glenshaw 123 

Glenwood , 122 

Ooehring ! 123 

Granville ' 104' 

Grapevine I 105 

Gratztown • 122 

Graziervllle 106 

Great Bend (War- I 

renCo.) | 

Great Bend (Sus--' 

quehanna Co.) . . .i 

Greensburg 105 

Qreencastle I 84 

Griffin 122 



pages. 


pages. 


pages. 


^«i8 


66i 


738 


872 


.::::::::::::::: 


599,600 






222 
223 












869 


1 




873 




603 




560 




865 



225 I 



560 '. 
560 ." 
560' . 



227 I 



869 
865 
5S9 
864 



.1598, £89 



564' y.".V.'.\m,7sb' 

226 



865 
'872 
872 



.224-226 , 

I 
227 



.1226,227 



560 , 866 

560 ! 868,864 

560 , 863,864 

223 I 

225 

! 867 

'- , 738 

661 , 1 738 

' ■ 601 

1 738 

220-224 i 



. ..'737,738 

226 I 

2il I 



560 1 740 

561 1740,741 



872 



560 



864 



560 1 864,866 

564 750 

220,221 

872 

600 

227 

874 

601 

225 

220 ' 

225 1 

224 1 

226 ' 

870 

874 

223 

872 



561 
562 



739 

741 



874 
660 



223 i 
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Index to eUvatUms and descriptions of bench marks — Continued. 
PENNSYLVANIA— CoBtlnued. 



Elevation. 



Description. 



Elevation. 



Description. 



Pliu«. 



This < Rept. This Rept. Rept. 
publl- I 1003, publl- I 1903, 1809, 
cation. App. 3. cation. , App. a App. 8. 



Place. 



This Rept. This Rept. Rept. 
publl- 1903 pabU- 1903, 18M, 
cation. App. 3. cation. • App. 3. App. 8. 



Gulley 

ElaKSertv Run 

Hamx 

Harmony 

IlarmonyJunction. 

Harrisburg 

Harrisburg to 
BlairavUle Inter- 
section 

Harrisbure to 
Hagertown, lid.. 

Harrisburg to 
RaritanBay,N.J. 

Harrisburg to 
Williainsport 

Uasen 

Heclcs 

Hemlock 

Hemdon 

Hickory 

Hickory Grove 

Highland 

HobUtsell 

Homewood 

Horingford Station. 

Horn 

Huntingdon 

Hyde Park 

Hyndman 

Indian Creek 

Inglenook 

Irvtneton 

Irvineton to Frank- 
lin 

Irvineton to Le- 
boeuf 

Irvineton to Sala- 
manaca, N. Y 

Irwin 

Jaclcsons Crossing. . 

Jackstown 

Jacobs Creek 

Johnstown 

Juniata Bridge 

Kapps 

Kennerdell 

Kenwood 

Keystone 

Kinzua 

Kittanning 

Kittanning Point..! 

Larimer 

Latrobe 

Laughlin Junction . 

Laurence viUe 

Lavenia 

Lavton 

Leoanon ' 

Leboeul 

Leboeuf to Erie 

Leboeul to Frank- 
lln 

Leboeuf to Irvine- 
ton ' 

Leechburg i 

Lewistown Junc- 
tion 

Lilly 

Livermore 

Liverpool 

Lock No. 4 

Lockport 

Longfellow Station. 

LoshsRun 

LoveU •'. 



paga. 
122 
105 
106 
123 I 
123 



pages.. 



pages. ' pages. 
223 I 



226 
226 ' 



600 



pages. 
872 



84,104 > 560,8t)8 



104,105 
84 
84 



23 
106 



868-873 

560 

668-560 



106 



122 

107 

106.123 

106 



106 
105 
107 
122 
100 



106 



105 
122 I 
105 
104 [ 
106 > 



123 
122 



105 
105 j 
106 
123 ' 
123 
122 
122 
84 



i'.'.'.WV. . 


226 


1' '669": 
739 . 
GOl . 

t 740 . 
741 . 

:'""737" ." 

i 




601 '- 






' 561 . 
662 . 

1 


■'224 




i::::::::'. 


227 


868 
870 


664 . 




' 760 . 


87i 






1 698 1. 
1 737 1. 

1 "'eoo' ' 

!740,761 . 
740,741 . 
749-761 . 
730-740 .. 




( 








222 




661,664 . 
561 . 
564 . 
661 . 




874 


661 . 




740 .. 


'870 





223 




873 








868 






1 602 .. 




660 . 




865 


'"*66i" . 
560 '. 


227 
220 


""739":: 


"866 
872 








874 








874 




224 
224 
222 
222 







.560,664 
660 



749 



660 



564 749-761 

898 



609 



106 

104 
105 
106, 

106 i 600,(101 

108, 1 

105 I 

104 

104: 

' 564 760 



660 
864 
863-864 

864 



869 
872 



867 
873 
870 



Lower Uillville 

Loyalhanna 

Loyalsock 

McKeesport 

McKimms 

McSpadden 

McVeytown i 

Macungie 

Mahantango 

Mahoningtown 

Manayunk Bridge.. 

Mance 

Manor 

Maple ton 

Marion Junction .... 

Markleton 

Mars 

Mayfield 

Mayes Bridge 

MeadvlUe 

Mexico 

Mifflin 

Mill Creek 

Millers 

Millersburg 

Millerstown 

Mill Rift 

MiUwood 

Milton 

Mineral Point 

Monaca 

Monacato Eliwood 
City 

Montandon 

Monterey 

Montgomery 

Mosgrove 

Moss Side 

Mount Royal 

Mount Union 

Muncy 

Myersdale 

Narrows Station. . . 

NewBrif^ton 

New Castle Junc- 
tion 

New Florence 

Newport 

Newton Hamilton. . 

North Sewickley. . . 

Northumberland. . . 

Ohiopyle 

Old Ferry Station.. 

Old Furnace 

Oleopolis 

Outcrop 

Pack Saddle 

Parker 

Paulton 

Penn 

Perdix 

Petersburg 

Peters Creek 

Philson 

Piney Run 

Pinkerton. 

Pittsburg 

Pittsfleld 

Point Marion 

Pondeddy 

Portage ' 

Port Royal 104, 

Powys ' 

President 

Radebaugh 



106 
106 
122 
123 
122 
106 
84 
106 
123 
106 
122 
106 
105 
122 
122 
123 
123 
104 



pages. 
660 



page*' pages. 



2az 

226 
221 



603 



pages. 
866 
873 



601 



870 
660 



220 



870 



224 
221 
225 
227 



874 
870 



104 
104 



660 



870 
864 
860 
860 



105 1 870,871 

660 864 

106 600 

104 860 

662 742 I 

105 I g73 

106 602 

I 873 



123 227,244 

227 



768 



123 
106 



106 



105 
123 
105 
106 
122 
104 
123 

123 
105 
104 
105 
123 
106 
122 
104 
123 



106 
106 



105 
105 
104 
105 
106 , 

122 I 
105 , 
122 

123 ; 



108 



105 



65286—09 ^18 



660 
660' 



603 



866 



226 



866 
874 



220 
"227" 
226 



870 
'809 



226 



873 
869 
870 



221 



602 



661 



226 



740 



660 



866 
873 
866 



220 



874 



871 
867 



660 
664 



221 
224 



873 



760 . 



86C 



662 



742 



806 



661 
661 



223 



»72 



738 
740 



874 
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PBECISE I4EVELINO IN THE UKITED STATES, 1903-1909. 



Index to eUvaUonB and descriptiom of bench moribt— Continued. 

PBNNSYLVANIA-Contlnued. 





Eleva 

This 
pubU- 
cation. 

pages. 

' 'i22"j 

84 

""ml 
•-ios", 


tion. 


Description. 


Place. 

Troy 

Trunkeyvllle 

Tunnelton 

Turtle Creek 

Tuscarora 

Tuttietown 

Tyrone 

Union City 


Elevation. 


Description. 


Place. 


Rept. 

19i», 

App.3. 


This ' 
publi- 
cation. 

pages. 
"""224' 


Rept. 1 

1903, 

App.3 J 


App. 8. 1 
pages. 


This 
pubU- 
catlon. 

pages. 

""m 

105 
104 

"■'io6' 


Rept. 
App.3. 


This ! 
pubU- 1 
cation. 


App.3. 


App.8. 


Ralston 

Hftn^Ti 


661 


1 


740 
509 


pages. 


Reading 

Red Bank 




560 
866 

""866 ' 
867 

;;;■;;; 1 

660 

865 

868 

866 

870 
864 
865 

864 

873 




560 

■"'66i' 
'""664" 

""seo* 










874 


Reduction 

Rimerton 

River View 


223 
1 

""226' 


""738" 
508 
750 

""ioo" 

""loo"; 

""»8'[ 

""609* 
i 


""sei" 




-Wj 


869 
87i 


Roaring Branch. . . . 


664 




7«' 




ifloaring Run r 


105 

i " 


Union Furnace 

Uniontown 

Upper Mlddletown. 

Ursina 

Utlca 

Valencia 

Vandergrift 

Vandevandeis 
Bridge 


105 
106 
106 
122 

■"123" 
105 

105 
104 

""m 

105 
122 
106 
105 


871 


Roach 









867 


Robesonia 

Rockland 




""560* 

........ 


""22i* 
""225' 

1 


'■"ms' 


867 


Rock Point 

Rockvllle 


123 
104. 
122 

■' "ios* 


864 


Rockwood 

Roaston 

Ryde 

Saegerstown 


*""666* 

""560' 
660 


221 


870 


Vandyke 

Venango 

Versaines 


869 


St. Qeorge 


' 122 
106 ^ 

■""i22'! 
105 
122 ' 

106 

122 ! 
84 

123 1 
104 

84 
106 

"'i22* 
122 

*"*i66" 

122 


660 







864 


Salina 


223 






Salisbury Junction. 


"■ 660" 


220 
1 

""226* 


Vineyard Stetlon... 
Vista 




870 


Saltsburg 





223 






^{nfiflAp , 


1 Wall 




874 


Sand Patch 


Warrior Ridge 

Warren 








871 


Sang Hollow 

Scott Haven 


561 







739 , 
602,603 1 






223 

""223" 
224;226* 


1 

1 

601 


Watsontown 

West BrownsviUe 

Junction 

WestcoolangPark.. 
West EUwood Jet.. 

West Penn Jet 

West Penn Jet. to 

1 BlairsvUlelnt.... 

West Penn Jet. to 

FrfrT)kllTi 


106 
106 




Selinsgrove Juno- 
tlonT. 






867 


Shftn^vr - 


662 
""660" 


""227' 


742 1 




Bharrrnck 




660 


123 
106 

106,106 




Sharpsburg. 

Shonnans Creek. . . . 


696 
398^699 


866 




868 
660 
871 




Shlppeosburg 

Shoenberger 

Shohola 






i 






I:::::::: 




600 






662 
""66i' 


""m 

223 


742 
1 


864 865 


Sipes. 

Smlthton 


West Ellwood aty. 
West Pittsburg.... 

West Newton 

Wheeling Jet 

While Rock 

Wildwood 

Wihnore 

Williams 








' 


1 




123 
122 
122 
106 
123 
106 
107 

106 

106 
123 
84 
106 
106 

'""123" 


'.'.'.'.'.'.'.'. 


223 
224 






Snedekervllle 


738' 

m ; 

1 





• 


Social Hall 


( 


South Connellsville 


""sei' 

664 

""mo' 

661 
""662' 

""ai' 

661 


222 
"222' 
""227" 
""223* 

1::::::;: 


599 1 




South Oil City 


740 

760 j 

1 

739 
763 
602 
741 


864 


560 


1 ^ 


866 


Spring Creek 

Siewuton 


. ... 

1 122 


872 






603,604, 
739 

738,739 

599,604 




Sugar Cffiftk 


wmiamsport 

Williamsportto 
Elmlra 

Williamsportto 
Harrisburg 

Wittmer 

Womelsdorf 

Woods Run 

Woodvale 

Youngsville 

Zellenople 


1 561 
561 


1 { 

1 


} 


Sugar Run 

Summit 

Sunbnry 


""m 

106 

' "122' 
104 
106 

■ "ioe* 

105 
104 


SusQuehsknna . . 
Suter 




Thompsontown.... 
Thomson .... 


1 

""746* 
740 
740 

1 


869 
867 

867 

872 
869 




' 225 






560 


Tidioute 









867 


Tionesta . . . 


1 


1 




878 


gSSr:*;;.:::::: 

Trimmers Rook 


564 


""226" 

i 


761 




i 




1 115 
114 
115 
115 
116 
116 
115 
116 
115 
116 
114 
114 
115 
114 
1 115 
1 115 
116 
115 




163 

157 

159,160 

164 

162 

163 

162 

166 

160 

164,166 

158 

150 

164 

159 

165 

1166,167 

160,161 

161,162 

1 


SOUTH ] 


DAKOTA. 

McCook 

Milbank 

Oldham 

Ramona 

1 Renner 

Sioux Falls 

Sonthshore. 


115 
114 
116 
115 
115 
115 
114 
114 
116 
114 
115 
114 

! ^" 

114,115 

115 

114 


1 

! 








Baltic 


167 

157 

161 

161 

163 

163,164 

158 

156 

162,163 

i 1*7 

159 

166 

152-158 

158-167 

162 

154,166 






BlgstoneClty 

Bryant 

Canton. . . 


1 


1 










Colman 






Dell Rapids 

Elk Point ■ 











Stockholm 

Trent 

Twinbrooks 

Vienna 

W^atertown 

Watertown to 

Evansville, Minn. 
Watertown to 

Sioux City, Iowa. 

Wentworth 

White Rock 

^ -1 












Falrvlew 




::::":: 

1 




Foiestville 









Orover 








Harrisburg 

Hatel 















Hudson . . 









Jefferson 









Lake Preston .... 









Madison 











-: 




1 
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TENNESSEE. 



Elevation. 



Description. 



Place. 



This ! Rept. This | Kept. 
I publl- I 1903, publl- I 1903, 
cation. App.3.i cation. App.3. 



-L 



pagea. 
93': 



I 



paget. paga. 



87 



566 



Annadel , 

Ashport 

Athens , 

Bailey 

Bethel Springs 

Black Fox , 

Blackoak , 

Blue Springs , 

Booths Point , 

Booths Point Land- 



Boyds Landing i 

Boyoe | Ifi28,667 i 



I pages. I 
.' 630 



R^t. 

1809, 

App. 8. 



paget. 



Place. 



Elevation. 



This I Rept. 
publi- , 19(B, 
cation. App.3. 



Description. 



This Rept. Rept. 
puUI- , 19<B, ' im, 
cation. | App.3. App. 8. 



756 



717 



464 

667 



566 



761 
631 
757 



642 
506 



464 



93 . 
87 



566 



Bradford 

Brideeport , 

Brinkieys Landing, 

Buntyn , 

Cardiff 

Caswell , 

CaswaU to Mora, 
head City, N.O.. 664-566 

Cave Springs ,.. 

Charleston 

Chattanooga 

Chattanooga tp 
Cleveland 

Chattanooga to De- 
catur, Ala , 

Chattanooga to 
Harrlman June- 1 
tlon I ' 528 ' 

Chewalla ,. 87 

Cleveland ! 566 

Cleveland to Bmns- 1 
wick, Oa 566,567 

Cleveland to Ghat- , 
tanooga.. . 567 

Cleveland to Wright*. 566 

CUnton 528 

Colllerville 87 ' 

Concord I I 566 

Cypress Creek S7 ' 

Daisy 52R 

Dayton 1 1 528 l 

Deirio I 566 ' 

Dossett ' 628 

Elverton ; , 528 

EmoryOap ' 528 1 

EvensvUli: ' 628' 

Falcon 463 

Forked Deer Island 93, 

Fort PiUow Land- 
ing 93 

Fulton 93 

Qermantown 87 i 

Qien Alice 528! 

QlenlCary 

Grand Junction 87 

GraytviUe ' 

Qreoafleld i 

Hales Point ' 93 

Hamburg Landing 

Harrlman 

Harrlman Jimction., 

Harrlman Junction 
to Chattanooga 

Harrlman Junction 
to Cincinnati, ' 
Ohio 

Harrlman Junction 1 
toKnozville ; 528 

HeiskeU 628 

Helenwood 528 

Hendetson 464 



.634,761 
!' *766'| 



716 



716 
708 



507 



632 

756 



718 
642 



...751-756 
634 , 

566 756 

528,567 634,761 

567 761 j 

528,520 634-630 



.631-634 

!;**"756'| 

. 756-761 

761 
.' 756 



641 



756 . 



633 
633 
765 
.631,637 
631 
632 



642 
Mi 



632 : 



506 
717 

717 
717 
642 



528 


629 

641 


528 
464 


, 633 

507 




716 


532 


708 


528 
528 


630,631 

630 :. . 


528 


. . 631-634 







.622-630 

.630,631 : 
631 
620 I 



506 



page$. 

I HInches Switch 

II Hixson 
<| Hodges 
l< Island No. 40 
1; Isham.. 

Jackson 
I' KnozvlUe 
I KnoxvUle to Har- 
rlman Junction 

Lancing, 

La Orange 

Lesters Landing 

Lenoir City 

Lorraine 

Loudon 

McConnell 

McCarty 

McNairy 

Martin , 

Mascot , 

Medina , 

Memphis 87,93 

Memphis to Cairo, 
lU 

Memphis to Cor- 
inth. Miss 

Memphis to Friar 
Point, Miss 

MlddJeton. 

Milan 

Morristown 

Moscow I 87 

Mossy Creek.. 

Mott Landing 

Mouse Creek 

Newport 

Nemo 

New River. 

Oakneld... 

OakdaJe 

Oliver Springs 

Oneida I 

Ooltewah Junction. 

Paynes Landing. . . 93 

Philadelphia 

Pinson 1 

Pittsburg Landing.! 

Pittsburg Landing 
to Rlverton Junc- 
tion, Ala 631,632 

Plum Point 93 

Pocahontas 87 

PoweU 

Ramer : 

Randolph • 93 

Rankin 

Rathburn 

Reelfoot Landing.. 93 

Retro ■ I 

Rloevllle 

Richardsons Land- 
ing 93 

RoDDlns 

Rossvllle 87 | 

Rockwood 

Roddy 

Sale Creek 

Sauisbury ' 87 

Sharon 464 

Sheffield ' 628 

Shellmound 629 

SprlngCity 528 

"unbrlght.. — 




Sunbfi^ 
Sweetwater. 



528 

628 

567 


631 
629 
761 


7i7 


566 

464 ; 


::!*"766' 

1 


506 


632 ' 


708,700 







707-700 
717 



'"'528';!;!!!!! 

463 


'"'Mil.. 


0*1 
'**606 




1 


717 


566 

628 


766 |.. 

633 ;.. 


'716 


628 

566 


633 1.. 

766 1.. 

1 


717 


628 


629 |.. 


"643 


628 

628 

«^ 


632 i . 

632 1.. 

633 .. 


"641 



666 



507 



635 
632 
630 
756 
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Index to elevcUions and deicripiioru of bench marks — Continued. 
TENNESSEE— Continued. 



Place. 



Elevation. 



This 



Description. 



Kept. This Rept. Rept. 
pubU- 19(B, publi- 19(0; 1899, 
catton. App.3. cation. App.3. App. 8, 



Place. 



Elevation. 



This , Rept. 
pubU- ' 19Gi, 
cation. , App.3. 



Description. 



This Rept. , Rept. 
pubU- lOra, 18W, 
cation. App.3. App. 8. 



Tasso 

Talbot 

Thomas Landing... 

TlptonvlUe 

Tyners 

Wauhatchie 

Wheat 

White 

Whiteside 



pages. 



pages. 
566 
566 



93 



87 



pages. 



567 
529 
528 



pages, pages. 

756 : White Pine 

756 WlUlanis Ferry.... 

718 Winfleld 

716 1 Wolf River 

761 : Wolf Creek 

635 Wright 

631 I Wright to Cleveland 

642 i Yellow Creek 

635 1 

I I 



pages, pages. , pages, pages. 

566 1 765 

528 631 

528 629 

m '.'.'.y.'.V. "'ihh' 

566 766 

566 756 

532 



87 



pages. 



641 



708 



Place. 



Elevation. 



TEXAS. 



Description. 



This I Rept. This Rept. Rept. 
publi- 19«, publi- 1904, 1903, 
cation. , App.3. cation. App. 7. App.3. 



Place. 



Elevation. 



Description. 

1 



This Rept. This ' Rept. Rept. 
publi- * im, ; publi- I 1904, - 19<B, 
cation. , App.3. cation. App. 7. App.3. 



Abbot 

Alvarado 

Alvord 


pages. 


pages. 
575 
575 
573 


pages. 


pages. 


pages. 
789 

788 
782 


ArUngton 

Austin 


116 
109 


783 






444 




Avlnger 

Avondale 






786 


673 




""'442' 

445 


782 


Batfflnan. . . . . r - . . - - 


' iie 

117 
116 
116 
108 




Barker 

Bartlett 




174 




Bastrop 

Bellevue 

Belt Junction 








572 1 
674 
675 
575 


""m 


775 
787 


Belton 

Bethel 

Blocker 

Boggy-tank 

Bowie 


""m 

117 
106 

106,109 

■""ioo' 

117 

' "ii7' 

109 
117 
109 
109 
116 
116 
109 


790 

788 

774,775 


Bowie to Anthony, 
Kans 


774-781 


Bowie to Fort 

Worth 

Brashear 

Brookshlre 

Burleson 

Bumap 


573,574 


576' 



■"■ m' 
""m 
""m 


■■'443' 
448 


782 
785 

788' 


Caddolillls 

Cat Spring 

Campbell 


784 
784* 


Cason 

Cirolevllle 

Clear Fork 


785 


Como 


785 


Conley 


575 
575 

"*'573' 
574 



"'573' 


""m 


;;;;;;;; 
••443' 

'"443" 
447 


789 
790,791 


Coupland 

Cowen 

Cresson 

Cumby 

DafiEsui 

Dale.. '.! 


116 

"m 

116 
116 
109 
109 


782' 

788 
785 


Dallas 

Daingerfleld 

Decatur 


783 
785 
782 


Dickinson 

Eagle Ford 

Eddy 

Egan , 


117 
109 


783 


575 
575 

"575' 


""iu 


443,444' 


790 
788 


Efgln 


116 




Ehn Mott 


789 


Eureka 

Fate 


117 
100 


784* 



Fayetteville. 
Fisher 

Fort Worth. 



pages, pages. 



pages, rpages. pages. 

100 "574'; ;.. !!!!;;;! 783 

109 574 {^^'^^ 

Fort Worth to 

Bowie 573,574 , 

Fort Worth to ' 

Comanche '574,575 i 787,788 

Fort Worth to , 

Shreveport, La. . . , 109 i 1 782-787 

Fort Worth to 

Temple , | 575 , 788-790 

FniiUand ' 673' 782 



'78f 
782 



117*!. 



Qalveston 
Galveston to Smith- 

vlUe 

Garland 

Genoa 

Goodwin 

Granbury 

Granbury to Fort 

Worth 574,575 

Grand Prairie 109 

Grand View, 



176 

117 ' 172-177 

109 

117; 175 

110 ' 

....I 575 , 



784 



449 ' 



' Granger.. 

Greenville 

Ualsted 

llandJey 

Harrisburg 

Homkens ' 

Herman 

Uewitt. 

Hillendahl 

Hills PraWe 

Hillsl)oro 

Holland 

Holland to Temple. 

Holland to Smith- 
vUle 

Houston 

Houston Heights. . . 

Hughes 

Hunter 

Itasca 

JefTerson 

Kamack 

Katy 

KelleyvlUe 

Kempner 

Kllleen 

I Kirtley 

La Grange 



116 I 
109 

117 I 
109 , 
117, 
116 



442 



172 
174' 



788 

787,788 
783 
789 

784 

783 



117 j 
116 



573 I 
575 



447 ; 



174 I 



782 
790 



116 



575 
575 
575 



*«| 

789 

442 791,792 
' 791,792 



116 1 442-446 ,. 

117 1 174 

117 1 174 1. 

109 I 

116 448,449 .. 

' 575 



785 



109 
109 
117 I 
109 



173 I 



786 

786 



117 
117 



575 
575 



172 I 

173 I 



786 
791 
790 
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Index to elevatwM and detcnptiona of bench marhe — Ck>ntinued. 

TEXAS— Contintied. 



Elevation. 



Description. 



pt. 



Place. This Rept. This I Rept. Re 

pabU- , im, pabli- 1904, 1903, , 
, cation. App. 3. cation. App. 7. App. 3. 



Place. 



Elevatlcm. 



Description. 



This Rept. This Rept. Rept. 
, publl- i 1903, , publl- 1904, ; 19<», 
I cation. App. 3. ' cation. , App. 7. App. a 



Lamarque 

Lampasas 

Lampasas to Tem- 
ple, 



pages. 
117 



109 

117 

109 

117 i 

116 



pages. 
"*"575* 
575 



116 



League City 

Leesburg. 

Letltla 

Llttig 

Little River 

Lockhart 

Lorena 

McDoweU 117 

Manor. 116 | 

Maxwell 116 

New Braunfels 116, 117 i 

New Braunfels to 

SmlthviUe 116, 

NewUbn 117 

Nolanville 

Norwood. 100 

Plckton 100 

Pittsburg 100 

Plum 117 ' 

PrimmsSpur 117 { 

Primrose , ' 

Redrock ' 116 

Reedville 116 

Rhome ' 

Ringgold 108 1 

Rocl^raU... 109 ■ 

Rosanky 116 

Rowlett. 109 

Royse 100 

Sa^biaw I 

San Felipe ' 117 



675 
676 



675 



674 
'573" 



573 



pages, pages, pages. 

176 SanMarcos 

! 791 Sayers 

I Scofleld 

790,791 Scroggins 

786 I Sealy ; 

176 Seguin 

i 785 SmlthviUe 

174 I SmlthviUe to Hol- 

443 land 

791 , SmlthviUe to New 

447,448 1 Braunfels 

790 SmlthvUle to Gal- 

173 ; veston. 



pages. 
116 



443 ' Stonebuif 

448' ! Sulphur Springs.... 

449 ' Sunset 

' Taylor 

446-450 i Temple 

173 Temple to Fort 

1 790 I Worth 

786 I Temple to HoUand. 

1 786 . Temple to Lam- 

1 786 , pasas 

172 I j TexasCityJct 

172 Troy 

' ; 787 Upton 

447 Vfrgile 

448 I VlrglnlaPt 

782 Waco 

775 Waskom 



784 I Waples.. 
enst 



173 



446 I !i Webster..... 

' 784 ' West 

784 ; West Point. 

782 ; Winnsboro.. 



109 
117 
116 
116 

116 

110 

117 
106 
109 

lie' 



117 

I 

116 

in"! 

'm, 
i 

117 



117 
109 



pages. 


pages. 


pages. 

448 

444,445 


pages. 








575 




780 
786 




173 


""'449" 
446 

442-446 

446-450 












172-176 


' '775 








785 


673 




Z^'. 


782 


576 

576 
576 

575 


*i76' 


790 

788-790 
791,792 

790,791 


576 


""446' 


790 


m 

575 


"no" 


787 

789 

786 


675 






788 


'575 


175 




789 


:::::::: 


172 




785 



•I 



UTAH. 





Elevation. 

This .Report 
pubU- ' 1903, 
cation. App. 3. 

pages^ \ pages. 


Descriptlc 

This Report 
publl- 1904, 
cation. App.6. 

pages, pages. 

' 426 

426 

426 

423 

426 

423 

423 

425 

423 

; 423 

Descriptio 

This Rept. ' 
publl- ,1903, 1 
cation. . App. 3. 

pages. 1 pages. 


m. 

Report 

1903, 

App. 3. 

pages. 

VIRQ 

n. 

Rept. 
1800, 1 
App. 8. 

629 
629,630 

628 I 
629 

629 ' 
631 1 
628 ' 


Place. 
noneyviUe 


Elevation. 


Description. 


Place. 


This 

publl- 

, cation. 


Report 

1^, 

App. 3. 

pages. 


This 
publi- 
cation. 


Report Report 

1904, ' im, 

App.6. App. 3. 


Bear River 


pages. 

HI 
111 
111 

Elevj 

.This 

publl- 

' cation. 

pages. 


pages, i pages. 


Brieham 

Cache Junction.. 


Ill 

Ill 

Ill 

Ill 

... Ill , 

Ill 1 

HI 

Ill 1 

HI 

Elevation. 


Hot Springs 

Morgan 

Ogden 

Ransom 

Strawberry 

Uinta 

Wasatch 

WUlard 

Wyuta 

INLA. 

Place. 
Fort Monroe 






426 







423 


Castle Rook 

Cornish 

Croydon 

DevUsOate 

Dewey 

Echo 

Emory 




ition. 
Rept. 

im, 

App. 3. 

468 
468 
468 
468 
468 
468 


:::::::: 
v.y.'.v.'. 



:::::::: 

This 
pubU- 
cation. 

pages. 


422,423 

425 

423 i 

423 

423 

425 

_ .^i ••; • 

escription. 


. Place. 


This ' Rept. 
pubU- 1 19(fe, 
cation. App. 3. 


Rept. \ Rept. 

1903, 18W, 

App. 3. App. 8. 


Acootink 


....^f:. ^«8 

1 468 

468 

468 

468 


pages, pages. 

.1 ftSfl 


Al^^xandria 




1 [ 


Fredericksburg.... 

Guinea 

Lanexa 

Laurel 

LeeHaU 




1 629 


A.qMAn<i 


» 628 


Brooke 


!!!!!!!!!.!.'!!!! 63i 


Cameron Run . . 






.. X ... «» 


Diasoond 


468 

468 




'.'.','.'.'.'.'. 





...• , 630 


DosweU 


MUford 




628 
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Index to elevations and descriptions of htnch ?nari#— Continued. 
VIRGINIA-Contlnued. 



Elevation. 



Description. 



Place. This Kept. • This Kept. Rept. 

publi- 1903, I publi- 1903, 1899, 
cation. App. 3. cation. Apo. 3. App. 8. 



I 



pages, pages. 

Morrison 4(i8 

Newport News 468 

Old Point Comfort 408 

Old Point Comfort 

to Richmond 

Penola 

Pohick Creelc 4G8 

Potomac Run 468 

Providence Forge Am 

Quantico 4l>8 

Richmond 468,460 



pages, pages. 



pages. 
630 
C30 
630 



408,409 630-632 

4f»8 ' 628 

629 



631 

629 

244 628,631 



! 



Elevatioii. 



DesoriptloiL 



Place. 



This Rept. This Rept. Rept. 
publi- 1903, publi- ig(», 18W, 
cation. App. a cation. App.& App. 8. 



pages, pages, pages, pages, pages. 
Richmond to Old 

Point Comfort 468,460 630-682 

Richmond to 

Georgetown. D.C 468 628-680 

Roxbury 460 631 

RutherRlen 468 628 

Summit 468 . 

Toano 468 . 

WIdewater 468 . 

Williamsburg 468 . 

Woodbrldge ^ 468 j. 



WASHINGTON. 



680 



680 

620 



I 



Place. 



Elevation. I Description. 



I This Report' This Report Report 
publi- 1903. : publi- 1<X)5, 1903, 
cation. App. 3. cation. App. 4. App. 3. 



Place. 



Elevation. 



Descrlptton. 



This Report This ■ Report' Report 
publi- 1903, publi- 1005, 1003, 
cation. App. 3. cation. App. 4. App. 3. 



Alfalfe 

Argo 


113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 

113 

113 
113 
113 
113 
113 
113 


pages. 


pages, pages, pagu. 

: 237 

231 

232 


Maywood 

Nelson 

North Yakima 

Palmer Junction... 

Pasco 

Prosser 


113 
113 
113 
113 
113 
113 
113 
113 
113 
113 

111-113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 

Elevj 

This 
publi- 
cation. 

pages. 

126 

107,125 

125,126 

107,108 

107,125 
126 
126 

125,126 
126 


pages. 


pages. 
1 


pages, pagu. 

233 

236 ' 


AuDum 


236,287 1 

233 1 

230,240 1 

238 


Badger 

Black River 




239 

231 


Borup 

Bristol 




234 

' 235 


Ravcnsdale 

Relief 

Roza 

Satus 

Seattle 

Seattle to Owyhee, 

Idaho 

Selah 

South SeatUe 

Stampede 

Teanaway 

Thomas 

Thorp 

Thrall 

Toppenish 

Vrntanum.. 


232,233 

230 ' 


Byron 

Canton 

Canyon 

Chandler 

Clealum 




238 




.' 233 

.' 236 

238 

235 


236 

237 

231 


Covington 

Eagle Gorge 

Easton 

Ellensburg 

Gibbon 




232 


218-241 




233 


236 ' 




245 234 

.' 235,236 


231 

234 




238 .. 


235 


Hot Springs 




.' 245 2.^3 

1230,240 \ 

\ 241 / 

239 

232 

238,239 

234 

238 

234 


232 

286 


Hunts Junction 






236 . 


Kennewick 

Kent 





-' 


237 1 

236 


Klona 

Lester . 


Wapato 

Wenas 


237 

236 


Mabton 

Martin 


Weston 

Yakima City 

[RGINIA. 

Place. 

Bellton 

Bentons Ferry 

Bentons Ferry to 

Benwood 

Bentons Ferry to 

■ Braddock 

Bentons Ferry to 

Grafton 

Benwood 

Benwood Jimction. 
Benwood to Benton 

Ferry 

Broomfield P. 0... 


234 ........ 

237 ; 




WEST V] 

1 Description. 

This Rept. Rept. 
publi- 1903, 1899, 
cation. App. 3. App. 8. 

pages, pages, pages. 
238 562 

236,238 561,562 

(238,239 \ ^2 

i 245 / ^ 

245 

.239,245 




Place. 


Elevation. 

This ! Rept. 
publi- 1 1903, 
cation. ' App. 3. 

^^^ ^:. 

84,125 

J84,12.'i 

125 

125 

107 

107 

125 

125,126 

125 1 


iUon. 

Rept. 

1903, 

App. 3. 

pages. 


Description. 

This Rept. ' Rept 
publi- 1003, ' \m, 
cation. App. 8. App. 8. 


Amblersburg 

Arablersburg to 

CumT)eriand, Md. 
Amblersburg to 

Grafton 

Anderson 


pages. 
242 
240 

240-243 


pages, pages. 
'.'.'.'.'.'.'.'. 866 

866,888 


Austen 




230,240 
243 
243 

240-243 
240 




Back Creek 


733 

735 

240 

240 

240, 


866 


Baird 

Bamesvillo 

Barrack vl lie 

BarrackviUe Sta- 
tion 
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Place. 



Index to elevations and descriptions of bench marks — Continued. 
WEST VIRGINIA— Continued. 



Elevation. 



Description. 



This Rept. I This Rept. Rept. 
publl- I 1003, publi- 1003, im, 
cation. App. 3. , cation. App. 3. App. 8. 



Place. 



Elevation. 



Description. 



This Rept. This Rept. , Rept. 
publi- 1003, publl- 1003, , 1^, 
cation. App. 3. cation. App. a App. 8. 



Board Tree 


84, 
125 
126 
126 ; 

84 1 
128; 
107 1 
107 
126 1 
125 
125 

84 
126 

84 
107 
126 
107 
126 
107 1 
107 

125 1 
126' 
125, 
107 
125 
126' 

126 1 
84,126' 

84,125 ' 

84 

125 

84,125 
107 
107 1 
125 
107 1 
107 ; 
125 ' 
107 
107 
126 
125 
125 
f26 
107 

84.125 

125 

95 
95 
96 
95 
96 
94 
96 
95 
95,96 
94 
95 
95 
95 
96 

94" 


";.!!!! ""245' 

241 

239 

!!!!!!!'." *242' 
'.'.v.'.'.'.'. "'"242" 

'239,240 

238 

V.V.'.V.'. """Mi' 

::::::::i""242 

."!!!!!! 246,'24i' 
'..'.'.'.'.'.'. ""m 

240 

239 

".!!!!*.!! ""246" 

242 

241 

239 

238,239 

245 
1 

1230-240 

238,239 

! 239 


pages. 
1 


pages. 
6C2 


Lineburg 

Little Cacapon 

Little Falls 

Littleton 

LoudenvlUe 

Magnolia 

Mannlugton 

Martlnsburg 

Mcts 

MUler 

Morgan town 

Mounds vllle 

Newburg 

North Mountain.... 

Okonoko 

Opequan 

Orleans Road 

Parkersburg 

Patterson Creek.... 
Patterson Creek 

CutH)lI 

Paw Paw 


pages, pages. 

107 

107 

107 

126 

126 1 

107 1 


pages. 

! 24i,'242* 
242 


735 


pages. 


BrldBBport 




Buokhom 


866 


Burton. 




Bush. 


■ "'735' 

■'732' 

'"733' 

"""733" 
735 
732 
734 

""736" 

736 
735 

'"'734' 




Cairo 


■"'733" 


5C3 
866 




Cameron 

Catawba 

Cherry Run 

8te;;.::::::::::: 


126 ' 

107 , 

126 1 

107 

107 ' 

126 

126 : 

107 

107 , 

107 : 

107 

84 

107 1 

107 1 

107 

84 , 

125 ' 

107,125 

12.5 

125 

107 

125 1 

126 1 

107 

84,125 

107 

107 1 

107 

107 

125 

125 

125 

107 

126 

107,125 

107 , 

108 

125 

84 

125 

107 

126 

95 

96 

94 

94 

g6 


241 
! ""24i' 

" *243" 
239 

!""237' 
239 
238 
238 

!" '238" 
. 242,243 

? 238,' 244' 
) 245 

! ""238' 
239 
239 
245 

! " "'246' 

239 

! ""245' 

237 

!" "242' 


866 


Corinth 

ComwaU 

Cottonwood 

Cranberry Summit. 
Dana Run 


' "730" 
""735' 


663 

562 




Denver Station 

Doe Gully 


663 


Downs 




Dnffields 

Fairmont 


732 
731 

""736* 

'""734" 
736 

733,' 734" 
735 


m 

662 

562 

562,663 
866 
562 




Farmington 

Fetterman ......... 


Petroleum 

Piedmont 

Powells 

Rlggs 

Rinard 

Rock%vellsRun.... 

, Rodamcrs 

Rosb^-s Rock 

Round Top 

Rowlesbuxg 

Shenandoah Jimo- 

tion 

' Sir Johns Rim 

Sleepy Creek 

Tab!) 

Terra Alta 


563 


French. 

Gaston Junction.... 

Glen Easton 

Glover Gap 

Grafton 


866 


Grafton to Am- 






blersburg. 

Grafton to Belpre, 

Ohio :.... 

Grafton to Bentons 
Ferry 

Grafton to Am- 
blersburg 

Great Cacapon 

Green Spring 

fTfunmnnH 


734 

} 

732 

734 

733 

732,733 

""'732' 
""734 


562 


Thornton 

Timnelton 

Uflington 

Valley Falls 

Van ClevesvlUe 

Van Vorhls 




Hancock 

Hansrotte 




866 


Hardman ... ... 


239 

;!".;!!'.!" 24i* 

239 

239 

240 

240 

1 




Harpers Ferry 

Hundred. ..-- r ...- 


731 
732 

" "732" 

};;;;;;■ 


562 

WI8C0 

748,749 
756 

759,760 
749 

757,758 

742,743 
758 

749,750 
756 
743 
750 
750 

754,755 
759 

742 


866 
866 


Ironton 


' West End 




Independence...... 

Kftty 

KemeysvUle 

Keyaer 

Klngmont 

Alma 

Britts Landing 

Cbarme 

Cochrane 

DeSoto 


West Union 

West Virginia Cen- 
tral Junction 

, Woodmont 

Woodruff 

NSIN. 

North La Crosse.... 
Prairie DuChien... 

Prescott 

Pucketville 

Rush Creek 

Smiths Bar 


563 

754,755 

760,761 

741 

743 

768 


Diamond Blu'^. r. 


94 1 

94 ' 

95 

96 

94 

94 

96 






741 




Smiths Landing.... 

Stoddard 

Tippets Landing... 

, Trenton 

Trenton Landing... 

Victory 

Viola 


741,742 


Fountain City 

Qenoa 


766,756 
757 


Island No. 24 

Island No. 65 

Island No AO 


""636'!!!!"!! 


■"""663 


743 
743 
757 


La Crosse 


06 






760 


Lynxvllto 

Milwaukee 

Morgans Coulee 


Warners Landing.. 

Winona, Minn., 

opposite 


95 

95 






766 
760 
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WYOMING. 



Elevation. 



Description. 



ElevatkML 



Doicrlption. 



Place. 



This Rept. Kept. Rept Kept, 
pnbll- 1903, 1904, 1903, 1899, 
catlozL App. 3. App. 6. App. a App. 8. 



Place. 



This Rept. Rept. Ra>t. Rept. 
pabU- im, 1904, 19i», 18W, 
cation. App. 3. App. 6. App. 3. App. 8. 



Ah Say 


no '.'.'.'.'." 

Ill 

no 

110 




paget. 

'" m 
' m 

■■"862 
801 

"'802' 

■■'862 

808 

800-802 

""m 
""m 
""m 

' "804' 
804 
801 
804 


pages. 
645 

646 

645 

6«H}46 

645-647 

646 


Keeline 

Knight 

Laramie 

Latham 

Le Roy 




•^6 

111 

no 
no 
111 
no 
no 
no 
no 
in 
no 
111 
no 
no 

no 

no 
no 
111 
in 
no 
no 
no 

no 

110,111 
no 
no 

no 

no 
ni 
111 
no 
no 
no 
no 
111 
111 
no 
no 

'iio" 
no 
no 
no 
no 
no 
in 
no 


pages, pages. 
'.'."'.." 424 

.'.'.'.'.'.'.. "4BA 

........ "m 

'.'.'.'.'.'.'.'. 4a6','m 

'.'.'.'.'.'.'.'. ■■■422" 

'420,421 

'.'.'.'.'.'... '"m 

421-126 

.'.'.'.'.'." 42i 

421 





'."'.'.'.. 424 

420 

420 


" '806' 

' "866* 

800 
800 

'863" 


pages. 


Allen 

Altamont 

Atbol 

Aurora 


646 


Asusa — 

Baxter 


Ill 

Ill 

Ill 

in 

no 


422 
421 
421 
421 


Lookout 

Lost Spring 




646 


Bitter Creek 

Black Buttes 

Bona 


Lusk 

ManviUc 

Marston 

Medicine Bow.. 

MoncU 

Node Ranch... 






Bordeaux 

Borie 


no 

no 

in 

Ill 

no . . .. 


"'"424 
.422 




Bridger 

Bryan 

Buckhom 


800 
802 

799.800 

800-802 




Orin Junction.. 






, Orin Junction to 
Chadron, Nebr... 

Orin Junction to 
Cheyenne 

Otto 

Peru 

Point of Rocks.... 

Rawlins 

Red Buttes 




Carter 

Cassa 

Cheyenne 

Cheyenne to 

Denver, Colo 

Cheyenne to 

Urin Junction — 
Cheyenne to 

Rock Creek 


Ill 

no 

no 

no 

no 

no 

no 

Ill 

no 

no 

no 

no 

no 

no 

no 

no 

Ill 

Ill 

no 

no 

no 

Ill 

no 

Ill 

no 

ni 

no 

Ill 

Ill 

no 

no 

no 

no 

no 

no 

no 


424 

;,""424" 

•1 

*"424' 
.423,424 

"■424' 

'. 422,424 

"■'422 
....... 

424 


646 


804 

" sds'i 

803-805 

" '804 
803 

803-806 
* "806"' 

s66,86i' 

804 


646 


Red Desert 






Chugwat^r 

Church Buttes .... 


Red Desert 
Rock Creek.. 


to 




Como 

Coopers Lake 

Creston 


Red Desert to 
Pocatello, Idaho.. 

RIner 

Rock Creek 




Dale Creek 


647 


Daleys Ranch 

Dana 

Diamond 

Edaon 

Elkhurst 


Rock Creek to Red 
Desert 

Rock Creek to 
Cheyenne 

Rock Springs 


64^-647 


Rvanston 


Salt Wells 






Filhnore 

Klshor 


805 
800 
804 




Shawnee 

Sherman 

Silver Crown.. . 




640 


Fort Steele 




fiarrett 


Solon 

Spring VaUey.. 
Table Rock. . 






(tlendo 


802 






GranKer 

Granite Canyon.... 
(freenrlvfir 


"802 
800 
801 
804 
805 
802 ; 
801,802 , 
808 ' 




""m 

" m 
" m 

801 

'■"soi" 

801 


646 

647 

1 

646 ' 

I 


Tipton 






Uva 

Van Tassel 

Volente 

Walcott 









Oreenvllle 

Hallvllle 

Hampton 

Hanna 

Harper 





Wamsuttcr 

Wendover 

Wheatland 

Wilcox . . 






ilartville Junction. 
Home Creek 




Howell 

Iron Mountain 


Wilkins 

Wyoming 




422 


646 


ii»»y 
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